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Table 5-47. Reporting Limit Data for Ornanonitrogen Pesticides. EPA 633

Renortinc Limits
Aoueo s'

(ag/L)Parameter

Bromacil 2.5

Deet 1.0"

n exazinone

Metribuzin

Terbacil

Triadimefon

Tcicyclazolc

2.0" 7..1

Based on- the lowest standard ihat ESE routinely uses. tak into account the sample
volume and final extract volume. The lowest standard is chosen to be within the
rance o .5 to 10 times the backaround noise of the instrumntit.

-n times the detection limits listed in the Method EPA 633.

Source: ESE.
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Table 5-48. Analytts, Prision, and Accur?.cy Daa or Cer:ain Amine Pesticids

and Lthant, EPA 645

Aoueous
Precision Accuracy

Parameter (RPD) (% Recovery)

Alachlor' 40 64 -144

BuachIor 6S-118

.h e ra i 57 4

Fluridone* 35 57-127

L-thanes 60 33-153

Norflurazon .68-112

Reference: Accuracy and Precision: EPA Method 645 -- Test Method for Organic

- Chemical Analysis of Municipal and Industrial WYastewater, EPA 600;4-

82-057, July 1982.

Matrix spike and QC check sample compound.

Source: ESE.
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Table 5-49. Reportina Limit Data for Certain Amine Pesticides and LeWane,
EPA 6-45

Reoortinci Limits
Aqueous*'

Parameter (UgI)

Alachlor

Eu Lach or 30

Diphenamid 2.0

Fluridone 5.0

Lehane 1.0

Nortlurazon 0.2

-Ten times the detection limits listed in the method, EPA 645.
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Tlubl 5-50. AnaIVCeS. ?reision. and Accuracy Daia tor Nitru:irrm:tfics and Ni:rain.- by h

PriOrma.Anc: Liquid ChrOrmaco-raphy (HLC). SW 8330

A $ens Snlid

precision Accuracy Pr: iuson Accuracy

(RPD) (7 Recovery) (RD) (5 Rccovery)

HMX' 13 84-111 S3-116

RDX '0 51-Is IS 71-107

1,3.5-Trilniroih nz-nc 26 46-102 23 65-115

1.3-Dintrnz n 37 58-132 30 70-130

M I -2.4.6-Trinitru- 21 67-109 46 65-157

phenylndmne (Trtryl)

Ni rohenzcn- 32 I4-IS 2- 72-120

2,4.6-Trinirowlu i ' 3s 4S s 24 - 72-1IS

2.4-Dinikrwolu-n 21 60-102 19 6S-106

2 ,6-Dintrnucnc 26 67-119 53-146

o-Nitr to Iun'1 tS 53-109 22 70-114

rn-Niratlcn4 4S 40-136 1S 40-136

p-Nitrotilun&- 26 60-112 26 60-112

-Macrix spikc and QC chzzk smplc compound

'Accuracy and prc.isiun criitria ba-- on ESE historicad d:i:. unltss specified diff rtntly.

"Accuracy and prcciioun vrctoria bascd on ESE m-thod validxlion sudics.

Snurcc: ESE.
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Table 5-51. Repon-ng Limit Data for Nifroaromatics and itrcaminesby High Performance Liculd
Ch.romatograpby, SW 8330

Reooriin2 Limit
A oueous- Solid-t

Parameter ( g/L) (pg/kg)

HM MX

R DX

1,3 ,5-Trinitrobenzene

1, 3-Dinitrobenzene

Mehyi-2,4,6-Trinitro-
phenylnitrarnine

Nitrobeazene

4- Amino-2,6-D initro toi uen c

0.25

0.25

0.20

0.10

0.20

0.20

0.15

0.15

0.15

0.15

0.15

0.25

0.25

2 ,4 ,6 -Trizimrotoluene

2 -Ajino-4,6-D initrotoluene

2, 4 -Dinitrotoluene

2,6-Dinitrotoluene

o-Nitrotoluene

m-Nitrotoluene

p-Nitrotoluene

500

Soc

2 0

200

300

300

250

250

250

150

200

500

500

6000.30

Based on the lowest standard that ESE routinely uses, taking into account the sample volume and final
extract volume. The lowest standard is chosen to be within the range of 50 to 10 times the
background noise of the instrument.

fBased on the lowest standard that ESE routinely uses, taking into account the sample weight and final
extract volume. Tne lowest standard is chosen to be within te range of 5 to 10 times the background
noise of the instrument. Toe solid reponting limits a:e eoressed on a wet weight basis.

Source: ESE.
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Table 5-52. Anaiytes Precision, and Accuracy Data for Nitroaroatics and Nitrarines by High
Pe-formanc Liquid Chro=atogapby (HPLC), AEC QA Plan 11/92*-

Acucous' Solid'
Precision Accuracy Precision Accuracy

(RPD) (% Rtcovery) (RPD) (% Recovery)

HMX" 13 84-111 18 80-116

RDX' 30 51-111 1 71-107

1,3,5-Trinitrobeazent 28 46-102 25 65-115

1 ,3-Dinitrooenz ne" 37 58-132 30 70-130

Methyl-2,4,6-Trinitro- 21 67-109 46 65-157
phenylnitran;ne (Tetryl)"

Nitrobenzece' 32 44-108 24 72-120

2,4,6-Trinitrotoluene' 38 48-124 23 72-118

2,4-Dinitrotoluene 21 60-102 19 68-106

2,6-D-nitrotoluene 26 67-119 44 58- 146

o-Nitrotoluen& 28 53-109 22 70-1 14

m-Nitrotoluene?" 48 40-136 48 40-136

p-Nitrotolune 26 60-112 26 60-112

Matri::: spike and QC check sample compound
'Accuracy and precision criteria based on ESE historical data, unless speciFied differently.
UW32 and LW12 a-e ESE's USATHAMA approved methods (see A-ppendicts H and 1).

'Accuracy and precision critcria based on ESE method validation studies for Methods LW12 and
UW32.

Source: ESE
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Table 5-53. Reportin g Limit Data for Nitroaromatics and Ni:roamins by High Pformance Licuid
Chromatography, AEC QA Plan 11/92

Reoortinz Limi:
Aqueous* Solidt

Parameter (pg/L) (p'g/kg)

HMX

RDX

1,3 ,5-Trinitrobenzene

1,3-Dinitrobez-ne

Methyl-2, 4,6-Trinitro-
phenylnitramine

Nitrobeazene

4-ni o26-Dinitrotoluete

0.25

0.25

0.20

0.10

0.20

0.20

0.15

0.152,4, 6 -Trinitrotoluene

2-A=lino-4,6-DLaitrotoluenc

5C.

500

250

20O

3CO

300

250

250

250

150

2CO

500

500

0.15

2,4-Dinitrotoluent

2,6-Dinitrotoluen t

o-Nitrotoluine

m-Nitrotoluene

0.060

0.070

0.25

0.25

0.30p-Nitrotoluene 600

EBased on the lowest standard that ESE routinely uses, taking into account the sample volume and
Final extract volume. The lowest standard is chosen to b-- within the range of 50 to 10 times the
background noise of the instrument.

13ased on the lowest standar-d that ESE routinely uses, taking into accouot the sample weight and
fina extract volume. The lowest standard is chosen to be witin toe range of 5 to 10 times the
background noise of the instrument. The solid reporting limits ar expressed on a wet weight basis.

Source: ESE.
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Tahl4 5-55. R:porin- Limit Dati for Olyph. EPA 547 (Mile)

Paramr n-/Lr

G yph '0a t u . 2.5

3Rs,:d on th.. low-tst standaJd t 'L * t SE: routinck. usces. 111Zn inoac u tteSamplc votllumll 4nd 1'i::!
d:ztradet %-oiumn . Thc lowet stnd r i n -n to hc wkithin Ht ranwp of to 10 timelc: dhic tk ro n
nots;: ol, III instrumen(.
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Tahlt 5-57. Reortin. LiHrJt Databr Ely, -is-Dicachmat (E7DC). EPA 630.1 (Modi"iej)

Reptrtine Limib

Aqucou ' Solidt
Paramnter (pg/L)

E3DC 515 00

3 ised un the iowe st s:undard thait ESE routintlyv Luses. t;4kin in((,ccun (h:: samipk v()um: and final
txtrav( volun . Th- lowA sz standard is chnscn (c ht within 01- rn-e w* 5 (c 10 (imc . tht ack-CroufnJ

n i of th instrumntn .

Sourc:: ESE.
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Ti'l:: 5-5S. Anxlvts. Precision, znd Accu:acy D: oir O'Thlrin ?sicids xnd ?CBs n

V . EA 617

AccuraCy

ParamTner (RD) (9i Recovery)

Aldrin 45 37 -

BH C. A 30 37 134

BHC. 3 30 17 14 7

3HC, D 27 6- 122

BHC, G (5in Y 51' 3 - 143

Chlordanc 30 45 - 119
DDD ?15 79 109

DDE ?? 11 79 10fl

DDT, 1? 77- 105

Di:ldIn 3- 113

Endostlfan. A 21 0 12J

Endoutl6n. 1 [4 79 - 107
Endostil xn sulli 30 26- 14
_'ndrin- 60' 35 - 155'

Endrin adthvd,! 5s -I.

33' 4S - 12,"

i triacII(Ir Cn)xid [ S2 - 106
20 77 - 117

To x 2ph.nc 30 41 - 126
14 75 - 103

Trihuralin 62 - 126
?CNB 19 64 - 102

PCB- 1061 30 50 - 1L1

PCB- 122l 30 15 -178

PCB-1232 30 10 -215

PCB-12 30 39 - 150

PCB-124 30 3- 15S

PCB-1254 30 29 - 131

PCB-1260' 30 8 - 127

Dibutylchlorenda1e' NA 46 - 146
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Table 5-58. Analytes, Precision, and Accuracy Data for Organochlorine Pesticides
and PCBs in Water, EPA 617 (Continued, Page 2 of 2)

Rererence: Accuracy and Precision: EPA Methods 617 and SW 8080.

Note: NA = not a*,licable.

'Matrix spike and QC check sampie compound.
Accuracy and precision criteri arc ba.sd ,C ESE historical dnn.

cSurro2ate; the surrozace is added to all environmental sanples antd qulitv control -
samples.
IPCB 1016 and PCB 1260 are only used as matrix spike and QCC samples
compounds when using EPA 608/80SO to evaluate PCBS 0nly.

Source: ESE.
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Table 5-59. Reoortinn Limit Data for Orsanochlorine Pesticides and PCBs in Wat,
EPA 617

Rennrtinz Limits
Parameter AQueous'

(p/L)

Aldrin 0.006

BHC..A 0.006

BH C. B 0.006

BH C,D 0.006

BH C, G (Ii ndane) 0.006

Chlordane 0.030

DDD.PP 0.006

DDE,PP 0.006

DDT,PP 0.006

Dieldrin 0.006

EndosulIfanA 0.006

Endosulfan, B 0.006

Endosul fan sulfate 0.006

Endrin 0.006

Endrin aldehyde 0.006

Heptachlor 0.006

Heotachlor cpoxide 0.006

Methoxychlor 0.006

Toxaphene 0.6

PCB- 1016 U. 2

Mir.e

Trillur.lIn 0.1

PCNB U.02
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Table 5-59. Reportin; Limit Data for Organochlorine Psticides and PCBs in Wa:-r,
EPA 617 (Continued, Page 2 of 2)

Rgoortinn Limit
Paramer mueoL t-

PCB-1221 0.2

PCB-232 0.A

PCB-J242 0

PCB- 1248 0.12

PCB-1254 0.12

PCB- 1260 0.12

ased oi the lowest standard that ESE routinely uses, takiinc into account the sample
volume and Final extract volume. The lowest standard is chosen to be within the
range of 5 to 10 times the backoround noise of the instrumem.

Source: ESE.
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Tab1e 5-60. Anaiyce, Precisior, and ACCUracy: Data ror Tetrazent, EPA 8331

Aciueous
Prtcjsion Accuracy
(RPD) (% Rtco\%ry')

10 94-11,4

Sorid
Precision AccuracY
(RPD) (% Rccovtry)

25 35-S5

'Precision and accuracy are based on EPA Method 833 I--Test Metdods for

Evaluatins Solid waste, EPA SW-S46, 3rd Edition. September 19S6.

Source: ESE.

Parameter

Tetrazene
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Table 5-61. RCDo:tin; Limit Dat, for Te:rajene, EPA S3I

Rfoortinf Limit
Parameter AquLouIs*' (pg/L) Solid (pg/kg)

Tctrazenc 7 1,000

Source: ESE.
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6.0 SAMPLE HANDLING PROCEDURES

6.1 INTRO>UCTION

The validity of analyticnl da is dependent on the integrity of the field procedures

employed in obtaining a sample. Environmental sampling has rnany variables which can

affect analytical results., The propeties of most conMaminated mraterials warrant the

analysis of a snll aliqluot of the Nulk of the naterial Proper sampling techniques must

be employed to obtain a representtive sample of the bulk materil,. For a sampoe to b

representative. it nust be collected and handled so as to keep its ori ina! physical form

and chemical composition as much as possible and to protect against any loss or

contamination. To achieve this sample's interriity. quality assurance procedures should be
closely followed thr uihout the sumplino effort.

Exhaustive and sometimes txpnnsive Zctiuns are taken based on the analytical data

generated from field snmplinc procrams. There forc. it is in the best inte rest of the

investigation. as well as the public,. to ensure the quality of the data by ensuring the

quality of the samples being delivered to the analyst.

This section of th LCQAP details s:inple handlinE requirements in the laboratory.

6.2 SAMPLE CONTAINERS CLEANING PROCEDURES
6.2.1 CLEANING PROCEDURES

ESE uses conmercially cleaned sample containers whenever practical. At a minimum,
only Type 200 series precleaned sample containers will be used. For HAZWRAP and
o her projects. as required. only sample containers provided with certificate of cleanliness

will he used and the certificates will he kept on fie. Tnble 6-I summarizes the

application of these cle:ninu procedures. JI containers are cleaned and prepared inhouse.

the same proceclure will he ftllowed. Cletned sample containers are stored in a secured



LCQAP1 )32
: coion No. 6
Dae 05/f 193
?2g 2 Of 12

T41,l 6-1. S m C u n, I i CConnn L: Ir.. W\ hin I,: : . ,

Or;:%;c,:rt:b.e. iude GC.

H ?LC. GC/NIS. anJ Total
?henolo Aalysv,

Or-.n pur S s wIn ul :;:, CC'
and GC/MS Anav~p. TUN.
A'dJ ab

Glan -Jar i Ttn-ieJ

czp

Alh.. I; ... it ; and

p L. , ba 

c1l, -r mw

L ii: poyhy.n

Ms. EC.
H8. UP,
NP. LC.

%V. 7

A

TS

V. VP.
ED. AL,

Np

5.41l LV

75

55

T 5
C. . 5.
H. R

Linar oo.th Ien >ti
n e;a e includ' totl id:.

A, i.::hd: . i . e d e- .. D,
I00.M BAS. COD. T OC .

chloridi. turithY, sili'zie
bromltd:. sulidz. nuorie.

n rir>.and r~anlds

Aluminum I-oi
znd tl s bg 75

A

A
Glaj,, withT .

N A

A

1

NA
0-

A

NA

Fru :Ion C~nn

Anlysi/PraieerCofItai'%'r T ype M trix Cod'.P e-

P1;141e 11.1;

0:1 'nd ;rcl ' Ki.G1. odor

Oil in. grczs,: tc)"Gi S 4! ssim nt 5



C. 
CD

c i Dc- L 
C

C1- - -1 
U

o- 0
- c) -- Dl, C,

--I

4

- ' - C . - C -5

* -- Ct-

9 - - - -'- --

- 7- -



LCQA?1292
Section No. 6
Da:te 5/I 7/93
pa:e 4 of 12

storage building away from the analytical laboratory until needed. Occasional audits of
containers to document freedom from contaminants will be performed to sUplement the various
blanks that are frequently and routinely analyzed to provide simi!ar QC dma. Activities and
records associated with contaminant-free cotainers are rnained.

All sample containers. either comnercially cleaned or prepared inhouse. are stored in a secured
storage buildinz ncated tw:y fron te laboratory. W'hen containers are needed. thcy are moved
to the sarple kit preparatian area that is also lated away from the laboratory and packed for
shipment to the project sire. Upon receipt of precleaned samtle containers. the purchase order
form is dated with date of receipt by the Iaoramory purchasing persoanel and the purchase order
form is filed. Documenmion associated with the sample containers such as lot numbers and
certitlcation staemens for 300 series containers are m:iintnied and filed in their department by
the kit preparation persmnnetl. These conmliers are labeled individualiy with lot numbers. hence.
it is not necessary to nmimin records of lot numers used for a particular project.

6.2.2 TYPES OF WATER

Dl water is defined as ESE water that las been ted by passing it throuuh a standard resin
column and an activted carbon unit. The wter contains no detectable (i.e.. ESE's routine
detection linits) heavy m1et mIs or inorganic compounds of analytical inerest and is relatively free
of organic compounds. The w:er ik acceptmbl- 1*r use in the initial rinsing of laboratory
s lassware and Field equipnient. Ulcr:ipure water. used for equiprenm and field blanks, is defined
as ESE D] water that has been additionally treated thirouch a Milli-QS treatmen systern and
contains no organic compounds of analytical interest above ESE's rowtine detection limits.
Organic-fr'ee water. used for trip blanks. is prepared by purging Anierican Society for' Testinll
and Materials (ASTI) Type 2 water at 60'C for 24 hours with Grade 6 helium.

Documenrtmion is m:inmttin:d to demiont;re relitbilitv and "'purit" o atnalyte free water

source(s .
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DI water other than ESEht ated water may be used if it is of documented equivalent quality.

Use of commercially DI or distilled water is discouiraged because it often contains phthalate

esters.

6.3 SAMPLING CO;NTAINERS. VOLUMES. HOLDING T IES AND PRESERF\VAT1ON

6.3.1 CONTAIJNERS AND SAMPLE HOLDING TIMES

Table 6-2 identifies the proper containers. preservation techniques. and maximum holding ttImes

established by EPA (40 CFR Part 136). The maximum holdin2 times in Table 6-1 apply to watr

and soils as noted. Sanples that exceed the reculatory holding times will be flaaged by the

laboratory coordinator in the final deliverable.

6.3.2 SAMPLE PRESER\ATION

Sample preservation is generally perforned in the eld. However. sample containers Cor volatile

2aalysiS (water only) are sent to the field with preservatives added to the containers. Sample

preservation requiremems are listed in Table 6-2.

Grades of the preservatives used are specified as :t footnote in Table 6-2. Fresh preservatives are

obtained from laboratory stocks prior to eatch sampline event.

6.4 SAMPLE SHIPPING FROM THE FIELD TO THE LABORATORY

A typical environmental sample consists of some typ e of soil or water matrix: however. other

types of samples such as tissues or dust wipes are also collected. Whatever die field sample

type, We field crew should packace each sarmple container to ensure its integrity inside the

shipping containet. This packaging may include packin2 materials such as Bubble Wrapo or

styrofoan fillers.



LCQAP]292
Section No. 6
Datt 05/17/93
Pz: 6 of 12

, Jzxi imm Hoidi. Tio

... s. (:t,:r, and 50;15

24hor
28 JI.ys

6 .'Lth

ch-rmlIum VI

m t:L: .V p tl .

Br::id e

BOD,
Ca, D .

colo

C h

Ni I .

or:ni4- c:r,,,%

P. G
P. G

P. 0

?. C
P. C
P. C
P.O

P.C
P.CG
P.CG

P. C

P. C

P. GC

C.
P. C

C .' .
C. - C

C-.. . Hst 1r lo r H <

N ....N..,: re pared.

'C

HC.'!. t" 1,'( 1,H <H)2

. . H:Sc1.Io1H

C.. .. : .-

C L

H2-' '. .. , to. 1H

. 511 - . H <2

C-I . HScto

O . .r H 5 6 i. 1 H 2

(4. C

P. C
(4. C

C-4(., "7

ho Iury

-x I2

I'.." ach

2h a

IS

:~28 .

2* J.:

Tzbi% 6-2. R qi~ otica rMrbnign



LC Q.. P 2 92
Section No. 6

Di.:e 05/.7/93
?nge 2 of ?2

Pr,*k

MEAS

BW"mteN
(ion hmm mhyC, r c, ,; vit hy

UJn;,,n ize d A. i i, t

Rasid", knt:l

(TSS)

Sile:a
Spaecnndvetance4

Swr6mms
Temperoti

Turbidhy .

Pug;:cbl; homal..

P. G

C
P. 0
K. G

K. C

P. G

G
I. G

P. C.
11. G

P. G

P. (3

P. G'P. G

P. GP. 0

P. G
P. c

G. T0lO '-!itsd

.'eltum l

F Atr mediay. .. .VC

Asx Mn0 aiJ sowe 6n dot
N~u. IC . :I.) I. 'r HI <L.

C. . .J'C

No. IC

c-i, j.':

C-1. C

Col.A "c
c' I

C.-! .4 TC

C.-.. -4' C

C-1.. -c

.c Vr

... t .:-C

X Wor/ PhNicm'

7 dgu,'

Aday,

7 ,!q.y

7 Q
7 J,/

x4 .1 .

4x hom ,s
Am-em-id
4% 6wer.

Table 6-2. RP.i-jred Conizinera. Pr"xen-m Tefhnlu" and HAMin Tines TC"nImd b:ye 2 o"a)

MnmHnldin;- Time*
Me aur~mnt Conain Pre-noen Cnenand5"kl)



- -3 I

r,*r--

I i

LI O -.

-2 -

- - -,

6U

- -lr --- I6- o . . - - . .- 4So O 0V- o U

i

.T

'C

U

- -U -

ir C

6SI~'- "A-

7;

-I-

- -

~1

-

x



LCQA P 1292
S chion Io,. 6
D3ie 05/17/93
P2gz 9 of 2

MTi.6im.m Hoin? Tim,

M~uuemen Cotainr Pe.<nala (Waerand Soils)

Alphz. Sr:a. - .

Rz-226. P ,.22x.
Udm.phlelon enldiu r,

lodin'-131.
Titrium

I I '.11.

1 ~n> Iih'?UILIa

7/-Jr dayls fr '-Zlr"
1 '!-'/0 day, for w;Wy

7:-W0 daxN for
1 f:lv ryor -il.

C(7-. 4*C. Nz 1

Cn-. in - r

P. G

IP. C N.'.

or:.v. -21! C
Ir'e...

S2 m. b

C

: ")'D = ox .:l1.; ox: IX II J. : md.

C = chlnl.:a1 oxy ,:dl .

C; ' lzss.

H I O yrg.oesi tm l..a:J

N~g t i = lium ela: tA CS p r'f l;

PCS1 (ACS 1.hg-oPC

d..d tACS -tad.,

G. Tellan i neJ
ene

G. Tellon'-l ned
e:rr

el membill

Abuninum f..;[
aoJTisde hay



S :~on No. 6
D::05/7

Abc0.Rquov Cvnwhows Paean-abon Technues. and Hollinv Timws Ymonilal vCe N )
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Sarpmle containers are tvpically shipped by bonded courier tO the -oratory Samples are

shiPped by overnight delivery as soon as possible after colection (usualy daily). with rec\ivin

signature reouired. Sample receipt and check-in at the laboratory is performed by the sample

cus:odian. as described in Section 7.3.

Samples arc usually oranized by s amp ie lacaion in nch shippin; container with all of the
fractions collected from a given stmaion grrupcd niuhe r. A possile exception to this procedure

would include the collection of lnrt qun itiies of 5:suples for VOC analyses.

If the samples require chiliinz/fr!eczing. the sample containers will be isolated fron the

chiin /freez in mtmerials usin; :tpproprinte. wnierproo materials such as plastic -aroace bags.

Typicaily. wet ice is u secl to chill the sanples: reusable blun ice-:ype chillina products will not b

used due to possile chemicul interference -, 1I a sample nust be kept frozen in a solid state. dry

ice s used.

The chain-of-custody loshteet for the samples in each shipping container is seal!d in a plastic

Zipaioc bag and taped to the inside of the conttiier. ESE's policy requires sealing all sample

shippin containers with ev\idence tape prir in shipping.

6.5 REAGENT AND STANDA RD STORA F.

Storage requirements of reacents :und standards used are presented in Table 6-3.
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7.0 SA.MPLE CUSTODY

7.] SANPLE CUSTODY ORJECTIVES

The primary objective of szaiple custody is to creae an a urate vriften verified record

tcan bc us d to trace nte oossessi on and n of th: samples from the ornt of

collection until receipt by the laboratory. Adequate sample custodyi in the laboratory will

be achieved by means of approved lahoratory documentation.

7.1.1 DEFINITION OF LEGAL CIAIN OF CUSTODY

A sample for this project is delIned to he in someOne's custody i':

I. It is in one's :tc::l l ihslll posesin :

2. is in one's view. antir tein n one's physical possession

3. t is in one's physical possession and then locked or otherwise sealed so that

tanpering will be evident: or

4. It is kept in a secure area. restricted o autnorized personnel only.

7.1.2 LECAL CUSTODY FIROCEI)URLS

1. FormaI chain of cstod y siarts when the precleuned samplI contattiners are

dispa:ched to the fied. Th samiplo kit preparation personnel initiate custody

of the sample conminers by completing the first link' under the Re linquish BY

of the chain-of-custudy lou sheet (Figure 7-5). Receipt of the sample

containers are acknowledged by the field personnel by signing and dating the

First line under the "Received By- of the logsheet.

2. The formal chain of custody is signed by the Lchoratory Coordinator in Lhe

laboratory. At th: feld. thl Field Team Lender or his designate, is

responsible to ensure th:t the chain-of-custody form is naintanied.

3. Copies of the chlain-ot-cutidocl form and/or 1ield sheets are maintained with

prOject records.

4.Er ..n m...re corrected L drawing onc line thoth the error.

then sitnincg. and daiin the corrections.

5. All doumenttuinH :re sicied/iniled by apprOpri:te personnel.
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Due to evidenti ry nnture of he son les collected. possession must he traceable from e

time the precleaned conmoiners ave the lhborniory to the field. Field chain of cus:ody
actually begins at the lohorntory. Simple kits. which refer to the coolers, sample

Containers, Preservativts. and trin blnnks. are requested from the kit pr:paion staff

using Lhe Sample Kit Request Form (Fiure 7-1). This form is completed by the
Laboratory Coordinator and accompanied by the Field group logsheets., labels, and any
other relevant informotion. Shipping libels :nd!or the ESE Shipping Recucst Form
(87201 .A) (Fisure 7-2) are provided in :tccnrdonce with current cornnie nnlicy nn
sample kit handlin.

The preservatives tire pocked in fbierhu:ird boxes filled with \'ermiculites (inert maerials
compotible with both zcids ond alktilis) :nd luheled show\ing type of preservatives used.

The sample contoiners. boxed preservoives. trip blanks, if needed. choin-of-custody field
logsheet. and n copy of the somple frction codes nre pncked in coolers. sealed and
shipped to the field by bonded c:irrier (i.e.. UPS or Federul Express). All kit request
forns are signed and dated upon complet ion by kii preparation stoff. The number of
coolers shipped to the fleld is doctumiemited in the Shipping receipts that are kept in a
central flld-locnted in the Cinesville, Floridn. ESE Accountina office. Coolers that are
picked up by the feld personnel :ire lon cd out fron he sniple kit preporation stoft
using the Kit Pick-up Loz in Fic urc 7-3. An ESE cooler trnckinz report indicating the
personnel who prepored the kits. cooler number(s). proJect nome ind number. contents of
each cooler, and the tine and dote di cooler was releosed is generated. This report is
attached to the kit request form. a copy is packed in the cooler along with the other
documentaion. and the oricinal Filed LY the kit preparition stoff for future reference. An
example of the cooler tracking repot is shown in Figure 7-4.
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7.1.3 DOCUMENTATON

Tin: rzcords for laboratory sa custody includt:
2. Laboratory Forms:

Sample Kit R-outst Form (Figurz 7-1),
ESE Shipping Requ~st Form (Figur 7-2),

Kit Pick-Up Log (Figure 7-3),
.xampl of Cooi:r Tracking R:eor (Figure 7-4)

Sanpi: Labtl (Figurc 7-6),

SLandardized SaLmplt Prtscrvation Codes (Figure 7-7),
Smplc Chfsr Custody Form (Figure 7-8),
Cold Room Sampi Arrival Logbook (Figure 7-9),
SaMpI: Check In/Out Log (Figurt 7-10),
VOA CC Sa2mpl Thra-Log (Figure 7-12),
VOA GC/MS Sa-nDl: Tnru-Log (Figurz 7-12),
Radiochcmistry S=1pi Storcg: and Custody Lo-shet (Figure 7-13),
Conductiviry Met:r Calibration Form (S9crion v.0), and

pH Mettr Calibraion Form (Section 9.0).

2. Sampl: Extraction Log (Organic Laboratory/Extraction Logshs:, Figure 7-

1-4).

orrors in aJl dooumrnts a: corritct:d by following thc proc.dur: in Section 7.1.2.

7.2 LABORATORY CUSTODY

Sample chests (packages/cooltrs) azr transport-d to thc laboratory. Tn: dtlivyrer will
sign, date, and indicat± tht tims of dclivtry, th: numbcr of p2ckags, th: Laboratory
Coordinator or addrnssts, and any commn~rts including visibl or suspctd physical

condition of th: packag:s into tht Samplt Chtst Custody Logbook (Figure 7-8). Tne
C:1ests are Lien r:corded as having beten received by th: !aboraory in t: Sanplc Cho::

Custody Logbook by the Sample Custodian.
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Figure 7-10
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The samples are checked in by [he Sampke Custodi:n 1r proper preservation (e.g.. pH,
temperture). int2rity (e. .. herkin;. broken boztles). and proper and complete samPle
documentation and ID. Sample chests or coolers th~i are not within-the 4 + 2 degrees
Celsius (*C) requirement are reported inmediately to the Laboratory Coordinator to
determine if resampling will be required. All samples contained in the shipment are
compared to the logsheet(s) to ensure that all sampies designated on the logsheet have
been received. Any chanoes in sttion ID from the oriinally established station ID are
noted. The Snmpl Custodian will note any speial remalks Cncerninn the shipment.
The Saniple Ctstocian revi ws the imtritv of all sample fractinn containers, checks the
accuracy and cLtrityv ot al dul melnt n rece ived. :nd scins al the samples for
r dioact ivity Icvel The Snmple Custodian nudits :il fravtionl requiring field preservation
to ensure that they have been properly preserved. The Sample Custodian will preserve

unpreserved fractions or add additional preservative. if needed. on receipt. Deficiencies
in sample preservation, additional preservative added, and all other inadeoutacies are
recorded on the lolgsheet and reported it the Lthormory Coordinmior,

All insuffcienci and/or cliscrepancies tre recorded on the lasheet and imnmediately
reported to th e :appropriate Labor:u nry Coordlin:uor. The Lahoratory Coordinator will
informt the' Project Manacer and field tet The Project M:macer. upon consultaion with
the Project QA Coordinmor. naY decide if resampling is required.

A fer all samples and documentation have been reviewed and appropriately annotated, the
Sample Custodian sizns the losheel :u1d submits i to Inforntion Services for
processing. Any nmrks or notes made on the chin-of-custodv document by the Sample
Custodian should be c learlv distiniuiIe from 'rioinal field noitions.

Shipping receipts are stapled on chain-of-custody lonsheets mnd stored in the project file.

Sarnples are placed in apprpr 0'e storc areas in !he IOn stor-age
requircricnts. The Departuteim Mnaers or their dsi nee are notified [hat the sanples
have arrived [hroulh the distribution of arriv:il notie.s. The nmioriv of the samples are
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stored in the main coldroom with the temperr m:Intnined :t 4 Z 2'C. The Sample

Custodian will log Whc sampls delivered into the coldroom iW the Cold Room Sample

Arrival Logbook (Figure 7-9). Th colloom is kept locked when not in use. The water

samples for metals analysis (fractions N and NF ar stord in a separwte air-conditiond

storage room located near the netals sanmpl preparation area. This room is also kept

locked if not being used by the analyst. The sarnples in these storage areas are assigned

to labeled shelv=z by Fi=ld gruup. A sanmij& lcatbin list is posted at the door of ecco

scor:np rcc. .^.c:is:w mply b.: WOin nhak.rid perunnl and a Samnl. vCh.r

In/Out Log is n:iintmincd (Fitur= 7-(h.

The saimples for voluil l anics; re delivcrd directly to h gas chornatography

(GOC)-Voiles or gns chronouraphy/mAnss sp urometry (CC/IS) Department by the

Sample Custodian and .re stored in the depanments refriperatrs designaed for sample

storage only. Te samples de vered tA thesc deptnmets by th SOmppI Custodian are

logged in the depanmeni's Snmple Thrn- Loc (Fiures 7-11 and 7-12. Sample fractions

for vohtiles are stored separw from stndrd or seniivolniild tractions in order to

minimize cross-comanmn:sion. Sampl', reman in soraue umil it is unnecessary to retain

them. at which time thir cispi ion tin :wortnlcne with Sect ion S.0) is noted.

The samples for radinchemistry :nalyses are delivered directy tn the Radiochemistr

Department and logged into the Sample Stornge andI Custocv Logsheet (Figure 7-13).

Samples checked out and checked in from this storace room are also documened in the

Sample Storace and Custody Logsheet.

When it is necessary to uS another lahorntory for sample analysis. the Laboratory

Coordinator is responsible for arranemenm> with the second laboraiory. The samples will

only be subcontracted to a NEESA. HAZ\WRAP. FDER. state and federal government

agency. or client-aapproved laboratory (as apprnpri:te). Specil-i NEESA/HAZ\WRAP

approvat is required p r to subc mratina. Dicnm a: on to transffer to another

laboratory must include: coliecion d:1a :nd timut. fl'lt ID. lahor:nory ID. date of sample

preparation. :d rean .std in:ly'
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The samples should be chilled primr to and during shipment. A lozsheet: indicating
samples and fractions sen must iccompanY the samples to the subcontractor. The
subcontractor should sign and date the lo0sheet upon receipt of the simples. A copy of
the signed logsheet will be returned Il ESE and placed in the project File.

7.3 L.ABORATOXR INFOR\IATiON MAN\ CE.IENT SYSTEN (LIMS)
CLASSTM is an automated. inhnusJ-di.veHnped !1:I.r u i e.' '" tam
sample co l lect ion. laboratory anales. and QC Ireuire mems: and calculates. checks.
stores. and reports data in a variety ol fornts. CLASSm* resides on . Novell Arcnt
(using Novell SFT. version 2.I I D.\. PCcompaible nt ork wit I.600 megabytes of
storate and is connected to more hain SO personal computers (PCs) throughout the
Gainesville chemistry laboratories and offices. CLASS"" is nman:ed by the Laboratory
Information Services Department within the G:inesville laboratory. All data froni
analyses performed by che lnhorruory are m:maed and stored using CLASSi.

The database is stored. processzd. :md retrieved usinuc theata manazer Advanced
Re e laiono (copyright COSMiS nc.I. The 1llc structure and inde.'inc provided bv
Advanced Revel:tions allow easy retricval. groupin. and form:mini o data.
Incorporated into the system is the ability to combine field da,. analytical results, and
QC data and produce specialy formaued project-speciic reports. statistical analyses.
plots, and electronic Files.

CLASS"" mannes -the flow of samples and data through the laboratory. Prior to
sampling. the Laborntory Coordintor provides informntion on the number of samples.
site IlDs. parameters to be analyzed. and estimated collection dates. This information is
entered into CLASS*" and used to produce sample labels and chain-of-custody logsheets
(Figure 7-5). A unique ESE number is assipned to each sample. and labels with that
number and the site ID are p'-:iz c e:ch

samples are collected and placed in the appropriate preltbeld containers. Sampling
intoratiaton is recorded on the fild lrI Sanmple accompn ed by the luid logsheet
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are sent to the laboratory where they are checked and Processed by the Sample Custodi:n.

Samples are stored in the coldroorn at 4 -1-C. The loasheet is submited to the

Laboratory Inforrnation Services Departimie. , where the sumples. along with the date of

collection and site ID. are lo-2ed into CLASS"". Lngsheets are placed in the project file

and maimained by Information Services.

ESE usCs a cumbinutiun of EPA Stornce :md Retri'vl (STORET) numbers and

comnny-asricn' ,~Meth-d Codes to d!-Sign!f : quired for analysis. Eadh

STORET- method combinution h:is ity own lanlornorv QC reuirements spezific to that

analytical method stored in CLASS". A list of nl required pnrameters is logged into the

*computier with ench samplI. This li t is identiled on lie 1ie ld lo c sheet for each sample.

The sampling information is entered into the compute-r to activue the parameter list for

the samples collected and received by the labor:nnry. A report (Available Nurntbrs) of

samples available for each analysis indicates the numtber of days left before the holding

time is etceeded for ::ch mt hod rch s:unp Ic. This report is distributed daily to

each analytical depnrtm1t. and ihe inflrnl=ion :nls cnn he accessed readily from

CLASS"" by the Lnhor:nory Coordiln:do ur ny atlyst in the labortory.

CLASS"" uses a batch method for :irnlyzinc. checkina QC. and calculating final results

of samples. Prior to analyzing a samplL bntch. ihe nmlyst will designate a speciFied

group of samples in the computer and the sample-parameter status will be updated to -1L'

("In Laboratory). The analytical batch is assigned a unique batch control number., which

is stored with all Final d:at. to f.icilite duta review, QC reporting. and retrieval of

original document:uion.

The production of* each lnhormry butch usually rquires severnl distinct activities.

Instrument calibratins are entered first ind includes severnl QC checks by CLASST.

The linear (or cquaderic ur loonrith mic re reston q . and corrla don cocfficnt;

calculated from the calibrainn curve da l. and the correlaion coe ticient is tested to

detcrmi ne \vhe ther it is within ni acepinlI ran c iFic t the nalsis. Nethod bl~ilnu
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and control spike information art then entered. and resuks are calculated and checked

against control limits for that method. Sample responses are emtered into the batch, and
final concentrations are calculated for each sample. Responses are checked to ensure tht

they are bracketed by the standard curve. The batch printout includes a QC summary

showing the automated QC checks. such as holding times. the presence of spikes. and
acceptable spike recoveries. Any discrepnncies are flagced by dite computer for the

analyst.

The batch printout also documents iht the antlyst has checked duna entries and provided
all required documentation for the tnilysis. The bach printout is completed, signed. and
dated by the nailyst. :tnd reviewerd :id s ieid by the Depurtteim M:unter or a
design:ued reviewer.

Analysts use the PC to reserve samples for nalysis. cnlcul:ite final concentrations, and
interactively check calibration curves -md QC results. By allowing the analyst to enter
data directly and check QC and sanple results. the analyst is made aware of QC
problems. When the analyst has emered the curve and QC and sample data. the batch
printout (includint checklists). wvrksteets copies of notebook pases and any other

pertinent documemittion (e.g.. ctonmitorrns). are placed itt a file foldetr with the
assi'lned batch nim betr and submitted to information Services. Infornmtion Services
personnel process tle batch in the computer to verify QC and to update the sample
records and Final calculated concentrations.

Each employee is assigned an individu:fl atccess code for enry into CLASS". Lzboratory
personnel and Laboratory Coordin:tiors :re Nt permited to update sample records: this is
done exclusively by Information Services. All personnel with il access code may
retrieve information from the systettt.

Once a bach has been finused l WWformtt Set vicel. tl ltci is iocked. and da
cannot be chanoed by the analyst. It' a daa change is necesstry. a Bach Update Request
Form (Fi.Ture 7- IS) must be completed. This form requires the reason for the change.
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UATCIH UPDATE

Batch I Analysis Dept.I

Request to (circle one): DEFINAI I7 or CIIANG

Initiated by: _ In Order 10:

APPOvED/ACKlOWLEDGED DY:

DepL. Manager 
Da L e

Lab Coordinator(s)

Changes Processed by:

UPDATED Datch Reviewed C Approved by:

Iatch Refinalized by:

Figur. 7-15
UATCI UPDATE FIEQUEST FOnM

souncE: tsE.

ENVIRONMENTAL SCIENCE
& ENGINEErlING INC.
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the approval of the Lahoraory Dtartme i annaEr. and the atproval of the Laboratory

Coordinator. The form is then submited to information Services. where the original

batch folder is retrieved. Inform:tion Services nersonnel make the chanac. the form is

stapled to the new britch printout. and Whe upd:ied batch is reviewed and approved by the

Laboratory Department Manc2er and Lubor:ory Coordin:uor.

The b:nch folders. with all supporing do cmnn:a:ion. are id chronologicaly

hy denRariment in a secured Ilnfnrmaiinn Servi nrns s ey rconm: Fil'. c;ielt- wih project

files are stored similarly. These nmtty Kt signed out for review by the analysts.

Laboratory Coordinators. or QA personnel. A progran in CLASS"" is used to track

folders that have been checked out. Batch folders and project files are kept a minimum of

5 years.

Laboratory persunne l and Lahortory Coord in:urs use the computer to monitor the flow

of data through the system. D:t:i are accessed and reported by sampling event. Projcct,
or any subset of samples and prameters. A lno of elecirnic transfers is kept by

Information Services. CLASS"" enables the Laboratory Coordinator to:

Produce a vrit of sumimary reports 1 analy t ica data:

2. Calculate parameters flom :imlYtical d:ia (e... cationniaion balance):

3. Calculate st:ttistics such as mean. naximun. minimui. and standard

devitti on:

4. Calculate atmospheric concettmrtiotis:

5. Produce a data file to he rcad into the Stmstical An:ysis Systern (SAS) for

in-depth statistical analysis:

6. Summariza QC in various formats: and

7. Produce a project-specilic export-data Ile.

Dana are stored in the CLASS dk:imh:intI c:m be exported electronically into Lotus

and D-ASE . Mnv c'.:*rtnedtn:> h:t Ken 'v ":in CLASSTM for
electronic data transr. When a clifi reonest s an electronic data trans fer. a
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recularhardcopy data report is usually sent in addition to the tlctronic fiIe. Copies of

both .Itctronic and hard copits are maintaned in project files.

Information Servicts has a staff of computer programmrers to maintain and modify

CLASST". Requests for new prorams or chanRes are kept in both electronic and

hardcopy files: the names of the person making the request and the programmer are

included. Ev\'ry uhlng- made tu :iprurnun i dcumecnt=d lcctronically at Lth cnd of ih:

program -:i:h ti;: d::. cenoye n:mber af :hc .rgamr and a brief d scmr'.o

the chance. A summary of dites chnLtO is m inuined in CLASS" lStins the programs.

changes. requestors. and proranmers. All progrim revisions irt documented in a

revisions file and can he reviewed anytimn. Compiztd rzquests are tested by the

programmte r staff and then beyed 1y the rque stor.

The Laboratory QC Coordin:iur \:lid:itc a portion of the data outimrly by recalculaticns

from the raw v alues and ve ri 1.1at inn tht )hc compuitcr is pirfori nI calcuLat ions

correctly.

The QA Division routinely checks data packagcs includin computer printouts to verIn

that CLA.SSTM daia match raw daa from the laboratory.

The database is backed up daily except S:tturday tsin optical disks or equivalent high-

density storage medi. These disks art stored in the Information Setvices air-conditioned

locked storae room located in a separate buildin. Archived elzctronic data are stored in

special files accessible by Information Services personnel. Laboratory Coordinators can

access the status of all dia (including archived sanples in CLASS"*") and may request

that sample da be restored for more thoroulh review.
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8.0 ANALYTICAL PROCEDURES

8.1 STANDARD PROCEDURES

Standard analytical procedures to be used for any ProjeC for chemical analysis of water

and soil are referenced in Section 5.0. Laboratory Department Managers will ensure uhra

only Lhese standard analytical methods are employed by the staff. Standard analytical

methods manuals are recuired for all departments. and development of the documents are

ultimately the responsibility of the depnrtment manacers. The methods cited in these

documents will be the methods normally used. Any deviation imm the standard method

must be documented in the analyst notebook and approved by the department manager.

For parameters not listed. nonstndard methods may he specitied by the client or

developed by the laboramory. Nonstandard methods must be validated as described in

Section 8.3.

8.2 NONSTANDA RD METlODS VAI.IDATION

If other than standard analyticni methods become n'cess:try due to a change in work

scope. it is necessary to v llidae the :mtlytical methl. The rt sponsible depa rtment

manager must establish thorough mtetlhd vIidlaion so that the method selected measures

the reported parameter with the necessary precisi-n. accuric. and detection limit and

without severe interference by other constituents in the sample . Major modifications of

standard nethods such as extraction. pre2ar:uiun. and cle:mutu procedurres and/or the

acpplication of a stmndard nethod to new ann ytes or matrices will require method

validation. Nonstandard methods will be submitted to and state or government agency

(i.e. FDER. USACE. etc) and client. if required. FDER for review and approval prior to

use on samples for analyses.

The following subsections constitute the tmini mum reuiremem for initial establishment

of the accuracV. mrecisidn. iid detzeti n limit of nost:tmdard methods.
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or each *oarameter of inerest. seven replicate spike samples will be pretpared from
laboratory blank water (for water methods) or an lUncontaminted "standard" appropriate
matrix (for soil or Eissue methods) at one approprinte analvte concentration. Spiked
samples will be analyzed accordinz to the method. An unspiked "standard" matrix blank
or unspiked laboratory blank water will be analyzed. The spiking concentration should be
selected such that the final extract or aliquot can be an:ilyzed with less than tenfold
dilution in the rnidrange of the calbarion curve.

The detection linmit otl each paran fter n tiieret will I,: clettcmined according to the
protocols described in 40 CFR Part 1.16 Appcncix B.

A.ccuracv (Recoverv--The minimum rn irements for initiul establishment of accuracy for
nonstandard methods ore as follows:

CaIculirte the fn und concent ratinn for e-ich spikcl srnmple as follows:
R = measured concentrainn = teastured concentration in spiked sanple

minus the measured concentraion in tn spikeld (blank) sample.
2. Calculate the percent rect'very for each spiked s:tmple as follows:

pPx 100C

where: R = netsuredC conc trt ion for e.c spiked sample. and
S target concentration (or each spiked sample.

3. Calculate the :verage percent reco-ery and rel:tive stand:ird deviation of the
percet recovery fnr the pikc stnda.-" s:cmples :is follows:

3 ae_ (spunziurd s rcover))
3 am'erage percenr re'cO\ery

wvhe r-e: , = stanclarcl deviation a f P
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\here: n = niber o recov-ery vat!:3s. zind

R,= relative stctndard devtt:ictn of P.

RS, =

- x 100%
'P

Pre:cision--The niin ilum reqtiresMnts 1r Initin! estahliS hnin ii
nons1taaird methods :11 as follows:

of precision for

1. Cnklc:le the RPD
S mpIs

R?D = .100
(R ~P,)/2

PR -R.1
RPD = . : 100

(P ,-R1

?D= - - :100

2. Cnlcul.te tite nerge R RD (Or the s:mjple mi.arix spikes.

PD =PD -PD, +P.PD,

3

S Jit-1

litw en ::. c-h p-.ir1 of r liu s:,tnirit rm urix SPIkt
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Detection Limit--The detecin limt oC the method is the lowest samrle concentration tha
can bt reliably recovered and measured in the sanmple matnrix with a low bac&'tground
level. Statistically based procedures to determine absolute method detection limits
(MDLs) as described in 40 CFR Part 36 Appendix B will be used. The reported
detection limit for a method will be subject to the judgment of the analyst and the
deoarnment manager and should take into account background levels, instrument baseline
noie, s piking recoveries, and the lowest calibration standards analyzed. In general
(excex t for those nethods where the detection limit is derived 'rom instrument
considerations), the reported detection limit for a method is determined by the lowest
stand!rd concentr:.tion analyzed., t:iking into consideration the sample volume or weight of
sample used and the final extract volumte (where :pplicable).

Method validat ion and nthod detection limits determmation results should b recorded
and submited to the Department iannoer and Project QA Supervisor (if specified) or
L:tboratory QA!QC MVanager prior to the initiation of analysis. Before analysis begins,
Lhe department manaer will assure th:n the method meets the perfornance criteria
required by the project.

' Once the meuLod is validated. these initial vnlidation dlat (precisinn and accuracy) are
periodically revised. updated. and inproved isin- the da:i acquired during the
laboratory's routtite analytical QC prortm.

S.3 LABORATORY CLASSWA

Dirty glassw -es are drained of solveitts :nd rinsed with ttn w:aer. if soils or other
residue s are still rena inin. be fore they ire subitied to the ESE washroom for cleaning.
Glasswares front the Metals and P adiochemistry Deptirtnemtts ttre alw:tys rinsed with tap
wa:er prior to submittal to the washrooni.

A completed Glasswnre WashinE Request Form (Fisure (8-I ) must accompany each box of
glasswares brought to the ESE wttshroom. All Inboratory tlttsswares (i.e.. volumetric
flasks, separntnry funnels. ctrtict ion tubes. beakers. griduteld cylinde:rs. and others) :re
cleaned according to the analysisptrineter aroup listed itI Table 8-1. These cleaning
procedures are subject to change dependinc on the requirenents of the projects. The
washroom persotneli per form clenting procedures I through - Iistecd in the table, unless
otherwise directed in writint by the :t:tlyst vii the Glassware W:ishing Request Form.
Cleaned glassware for oranic :analyses are pliced in boxes lined with fresh aluminum
foil. The form is then initialled. dated. nd the type of cleaning procedures performed
specified by the washroon personel. The re mainitg cletnin2 procedures are performed
bY t 'Inalyst.
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GL ASSWAE WASHING REQUEST FORM
T OLLOCIN HAS SEEN COMPL T DTBE D ON

Noral Y/ash 1) Hoi sa:y tap water wash Homa! Wash
2) Tap waler r Inse
3) D rinse

RfnSQ with DI Onlv' is ih0 ))vLJ Rnse ii5Dl ~lviRinse with Dl oniv!

Other

SOL TRINSE SOLVENT I

SP .E rA I SvCO S
0Oth,.7

N EUE SD BY :

S P C L IN.ST: U 1T ,,,s:

R ECUESTED BY:

Figure8-1
GL ASSvAR WASHIN .
REQUEST FORM V R0NM NTAL SCIENC

& 1NGIN RING, INC.
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Tabl% 8-1. w Cr

:,Xracab Ogm s3
?-r;Wbd Orgond" (Wuaine) AA3
HPLC Anklyscs -

EDB, DBCP. TH.MS -Sj .Tracc Mit;,k

Residue 
.

C 'Rnide. Oi I and Grexse.
Phnuls

Pe-trnfeum Hydmvcaibons9
COD. BOD

RAdiochwimistry ..

Noue: DBC? = I
ED = 1. 2- Dilnl , r ne
HCL = Hydrtch1nric acid

HN 03 = Nitro. aL:d
?PLC = Hi5h ?r,-s-rh Liqi Chrum:a r:,kv

aN 1-\1s ns=-.I

4 . RL:m.5 elt:di tunbel Ising zizn.J .r g
1o WmhuA Wmny twor Wcs Ulsng mmp ond lyye hrnshs t sr iid" e-swe. tpokiind tithcr sinal per i( pssiblic.

II. cis rh t i with h IL t 1.1. wt'
R. in.e d hree timwes w-i:1h Ocit'lized wm .

5. R i thor u--hly wih p :sticidc , h ir
6. R3 ns: wi estitcide gr MCtrhyl3 Ch.4 Iidu.
7. Rinst with pcstoC id rr.d4 me. thnol.

S. Rinsc wiflh ptsticidec gadt lic-nit.
9. Rinse with C7ro r ,se trmction :,Jvent priow (" use
10. Rinse w-ith pcsti&Wdc ;n~ae acutnGANi =W pcqticir pr.d -nb Q po "[o .i o d

S.Adid rinmc wih W: HCL. uling "Aly iumdas pnr HCL.
12. Adid Anse wIth dilnu HN03 and OwnMe it betonizd \%;:cr priow t n
13. Ba t "t 30*C Ior 3-Jl hourns.,

B;. tak at ISO'C fr3--' hfurs.

'C m A w e e i h wea.ulntb

Smmrv: ESE.
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8.4 LABORATORY -METHOD MODIFICATIONS

Laboratory rnthod modificitions nrt done tither to improve (ie rnhod filcitncy, apply a w:*r

mthod with thi addition of cpproprinte simple prDpnrtion/digescion method to soils or add nrw

compounds to an zpproved mrthod. ESE his stvernl methodn modiInctions involving tht addition

of new compounds to n specific EPA rnthoc(s) or :pplying n waidr m .thod with thc addition of

approp riat sanmpi digestion/dXtrnction method to soils. These compounds are listed in Table 8-2

and their QA targats are found in Section 5.0. Method validation have been performed and the

method validation pacK'ges were submitted to FDER for pprovnl. These metihod validation

studc es were ret erenced in the appendices of his LC\QAP. The mei.thod vulid:nion Packages

include precision and accuracy data. method detection limit studies, copY of the method used, and

raw data. Method validation were performed on the followina conpomnd listing the method and

niztrtx used:
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Tkblh 8-2. Ltiaoratmy M!:hd M1diCiC:iCn Ci

Compound/?ar mitcr EPA Mrihl

Cyanide

Tual Oroanic Ckrbon
rH Iivlt Chromium

Hydrc'irflins (TRPH)

G-ross Alphik
G r cs B: t a

R-dium 226
R-ldium 226. klpha ei~t

22

NITBE

II D' :ihC

z i

PTC

o C i c ::

0.0 -T r t

PhS phur uthiUtI C

sultiot::pp

Mhyl keto.! ("dE K)

A-. olin
AcryiC).inuit

EPA 9010
EPA 9060

EPA 3060:/1 6

EPA .3550. 4 I.S. 1

EPA .u.io. U.l 3
EPA . 1 0, 9., 10
EPA .3050. 912

E PA .3050. Cq15

PA .100U. 9.120

p sCA 0)1C

EPI A 1S 
EPIA s us 1)

A SC() 0

PA S140

ICA Si-10
EA S VO
?PA 8 2O

EC'g S pc

PA S 1-0
EA 5I40-"

PA $NC)
E P A S1.40

.. k S2-10
?A 52cC')

.J'A 5>.0

.PA 5:0E~p I 2.:ID

SlCil
sC I

sollSCo;

SOg

S,,il

\,',. S..i

S ii

V;
:. SOi

C' ,' SIl

War .&C Sol

\\Y:1 r .\ 511

\\.CCr ,& Si I
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Tkbil 9-2. Labu;a4ry M :h2 MIdi:uiun C nip

(Co :inued . :e 2 of2)

EPA Mc:hmd N:(ix

Carbon Jisulldt

pC, ts 1

2. - A ti: : y y

3 - Cht.U nili
2. -Dh; r h n t

N-hy .\t:sp ipe;id:enat
P -cril ; lnZ

2-N ra iie

2,.-Ni.6 I r ol n.
2,.-T, Irt.ihorotiL: 1zh n

EA 520
EPA 5270E P.-k S-70
EPA 5270

EPA 5270
EPA. Y270

E P.A, S:2:u

EPA SE7'

EPA 5270
E'A S270

EPA S270

EP.A 5270
EA S270
EPA $270

EPA 5270
EPA N270
EP.\ $270
EPA 5270
EPA 5270
EP.A 5170
EPA 0270
EPA $270
EPA 5270
EPA 5270
EPA S270
?A S'70

W:Idcr Suil

. \V.e s 6i1
W c, r Im< S,,1

\V: r

\\li.-r A: Sil

: N il

W:a r 'iI

W A:r N Sii

\\;: r \< S

WV:Ler A: Sil

\V:cr A $*"i
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8.5 REAGENT STORA GE

I ne procedures for srorng regnens in 1he Inoi-ry ore prme in (Section 6.0). All reaenrs
are marked with da±t r-ceivLd and dntt optned.

8.6 LABORATORY WASTE DISPOSAL

It is important har all w msat rnnrerials gendrnidd in rhe lahornrory be disposed of promptly and
properly. The followinR subsections describe tle prcedures for hbndling Iahmrrtory wastes.

8.6.1 LIQUID WASTES

. In generml. no chetical wusces m111Y be disposecl of in te sins.

2. Only cert in dilue acid wusies cnn be disposed of in h sinks.

3. Disposal of Sadards and Solurions--As smnedurcls and solurions are mae, the

solvent. consiRtuenrs. d.tr, and inirinls musr be puw on he cTnainer his

infornion must he on r he count iner he fore it is offered for disposnl. Standards
containing fam unmf onmnrn r *:mnic s 111,e15s must not be pured down'the sink.
Aoenus standurds of orz:mic or inor::mic (imetals. etc.) "onipounds must either b

disposed of in the appro.1rrine wnste crum. or picked up by thde wasde rehnicia.
Disposal of Solvent Wastes--All waste solvents should be disposed of in Whe red
was-e-so vem conrainers loc:uecl tlughout the cliIlf( rein clepr tments in the

laboratory. Solvents should le sedret-niecl .1ccordfing to the designated chemical

rypes and placed only in the :ippropri:te waste-solvent continer. The waste

contain rs wil be empied on :1 reular bsis. If te containers become full before
then. the h:izardous martrinis reclniitn should be ca:lled so the containeirs can b

emptied.
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Solvynts will L stgru-aied as f.ilows:

Freon
Wnsfe

Frton-l

Chlorilnt C
solvnws

Mdthylnt
chloricdt

Chilo!J rm

Carbon f

HPLC
So Ven2 3

HE -- I IL
.Acetole

hopro-

pen111

Nt.e: ,Isopropmnol m1.y he dispud ol, il ,ither
co linei itr.

Btnztn

Tolutnt Acetoniurile

Petr0l2um Tetrafrydro-
etherfutran

Cy Cll xI n 2 130pr cpzan

1h. Ii1mnmbl or HPLC

Spncilly ml'2rked wnste c:nm :r' :wadil:lhI in the wCr qu1ity Inborntory' for w2st:

-rton- I 12. Freon should never h di iposec W* wl1 t ithhr chlorinnct-d solvfnts.

Glass jugs will not be nccepted f-r solvznt w2iste. Soivens mus: it segrcafd as

shown mnd put into the red wvuste conminers. The lhnn:wdous wnstm technicjn

should bt cilled if the soivewn Cfns should i l during the cny. und dhiy will be

emptid assocln as possiNle.

5. Disposl of* Etcrnited \V:uer S:unples--WV:uer 1umnple which have been sclvent

extr2cted 3hwuld be dispused in thi cx r:tcted w:aer w:e dsposal drurn lnoc:ed in

ench duurtment.

S.6.2 SOLiD WASTES

! Solvent r:Mur:ed s£lhU3. sich :is '.lm sulfu: i: u:.ed with mcthylene chloridt,

should [e diSpo$Cd ot in the r-- ' lid w:kl l:md.

Flm bl In1)nIn1 :
S I %-em II S
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2. Soil samples which have been extracted wifh a solvent should he disposed of in Ae

red solid waste cans in the labo:mory. These containers have a closed lid to

prevent solvent funmes from enering the laboratory air. Full containers will be

colected by the hazardous waste technician on a regular basis. The contents of tis

container will be allowed to air dry and disposed of in the trash by the hazardous

waste technician.

3. Disposal ofOld or Contaminated Chemicals--Commercial chemicals that are out of

date or contaminated should be lef in their orici nal con:ainers. The label should

be secured :nd the date and initiads shouW be marked on the container. The

hazardous mat:rials technician shlmld then be called to pick up the material.

4. Disposal of I-milliliter (mL) and 5-mL Autosample Vials Containing Extracts--

These are to be colected in the vial collecdtin containers in each 1:tboratory. The

containers will be emptied on a regular hasis by the hazrdous waste technician. If

the container should become ful. call the technician to have it emptied.

. Disposal of Additional Haz:Irdous l atzerial--The contents wil he clearly marked on

the container or on an acnomp:mying analysis rtoport. Aain. clearly date and

initial the comainer. Contact the ha:zardous m:trials technician for pickup and

disrosal.

6. Disposal of Unmarked Containers. or Linknowns--These are brought to the attention

of the department manager. Lnknowns shonld nt he al owecd to accumulate or be

misplaced. Unknowns cannot he taken for disposal until they are identiFied.

S.6.3 SA.\PLE WASTES

The following procelnres are employed in the disposal of excess samples that have completed all
necessary testing:

S Sanmples stored in the coldroou wil he hamidled as folows:

a. Saniples wil be disposed of six weeks after the sanmpliw d:te unless a longer

storage time is authorized by the Laboratory Coordin:tor.

b. Prior to dispo s . a ..pl .... re .. ..1 to garad by the coldroom

technician and taken to thi LA'r:itor Coordin:uor Project :Nlanaer for

dIi 1)0 :1 :1 th1nrI'i 7 :Itien ) 1 n I : h p ,*II r j-''
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c. The Lobor:zory Coord inator must use th idines fcr sampl disposal to

dermin if th: snmpl: is hiazrdous.

d. Nonhuzardous soil sLmplcs will bd disposd of by bulking thrn into n drum

for offsikt disposal. All hab-ls on conttintrs must he remnved Drior to

dlis ocnso!

. Nonhzzardous watir sornplcs will bt disposed by the coldroom ttchnician in

the followin- monner:

1) WWtur somples will b- hItcl into the nonhuzurdous wanttr wnst tanks

2) Empty sompil comintirs should ht: dlisposdci ot by brtking tm In ht

dumnster or rcyc'it cOMnine rs. Appropri:nz ptrsonol procectivd

&ou ipmnm (sofemy ziussLs. nfoves. etc.) must b worn whe n breaking

empiy snnpit conuninnrs. All lulels must be rumoved orior t dioso:l.

If somples 1r deiemild htzhrdo e . he Liboratory Coordlin tor will gzntr:te an

nnilysis report (or dhi involv cd :unpies. Thz Liborniory Coorci inmor's

s:ignnure on this report xvilf be thm :nnlhurmz:nnn ncr dispou:Il of th:s3 s:mp:s.

Tht spec i ic cnmpouncs fur whiih ilhe sumplL is deutmcd huzordous should bd

minrkLd. Any ddlitionul infurm:min (i.&.. known cwnnttmton wh :0 wvs

nQt cesmtd for) should :mlso Wa m rkld on [hL, an:1lysis rep0rmr.

Tht cocldroom technicinn will turn th. s:unplts :nid th" unulysis reportis ov r to

mh huzorldous wusml tzuhnici:m.

S. The hazurdious wse kchnici:m will sore tha saimpls with tihtir reporc in th:

hnznrdous wnst stor:ngt building until th no.ux hz:rclous wzsme pickupo.

. Durin the storngt timt. tih hinzrclous wmste iechnician will combine all

compnlible s:ump ls to ichlivz thc stmllest xvernll volum&.

2. Samples not stored in the cnc!droom will be handl cl :s fOllows:

o The s:tme crinerin r diiSpus:il into tht woste ttreL-inient systen or dumpster

apply to ill samples.

b. The rzspmnsibl Depmrtnm .\ imnuer will give t ii>t uI S:upiLes to bi disposcd

to thc :tppropriure Lnhorn' ry CourdlintOr.
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c. Th: L.bornaory Coordin-or uses the guic lints for snrnplt disposal and his
knowled of mth snmplL to dctermine it the sanple should b: classified as
hnznrdous.

d. The Laorntory Coordinntor will generate nmlysis reports for those szrnplps
deenm.d to he haznrdous. The Lnhorntorv Coordinzor will mr< the spciFic
compounds for which the sample is hazardous on the report. The Libornaory
Coordintor' signnture will nuhorize disposal. The L.ahnrntnry Coordinator
will give the throw-out list :1d :in:lysiis rpeprts lck to the Department
.lannger.

e. For those sumples deemd haz:mrdous. (he Dep n:\-Innng-er will turn the
samples :uid a signed :lt:1ysis rqWIri over to [he coldroom itechniciuIn for
disposl.
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9.0 CALIBRATION PROCEDURES AND FREQUENCY

Calibration procedures establish -th relationship between a calibration standard(s) and the

measurement of that standard by an instrument or analytical procedure. At a minimum,

calibration is required: (1) when an analytical method is first set up, (2) prior to the

analysis of any lot or batch of samples. (3) when the instrument detector has been subject

to major maintenance. or (4) when the instrument fails the calibration QC checks.

All analytical is tuments arc calibrated with each use. A series o standard solutions is

prepared from stock standards. These standards arce either purchused from various

vendors in premnixed solutions or prepared direccly front the stock compound. The

preparation of all standard solutions is docunicnied in a stnndnrci preparation logbook. All

stock standards are datcd wihen received. opencd. and prrepared (luboratorv). These

standards are storcd in designated areas and checked for expiration dntes. Specit1:

calibration requirements for major classes of analytical procedures nrt described in the

following secttons.

9.1 STANDARD RECEIPT AND TR ACEARILIT'

Before any standard is purchased from a supplier. traceability and safety must be

considered. This includes a consideration of the standards purity. The purity of the

analyte of interest must be known at least to the nccuracy requirernents for its

measurement. The ranuiacturer ensures this through certilication and traceability

statenents. All laboratory standards must be traceable to a NIST (or EPA equivalent)

source. Other chemicals must have a purity specification mentioned on their labels. The

safety requirernents are checked with the mnaterial safety data sheets (NSDS) which are

supplied by the manufacturer.

Upon receipt. the standard is cross referenced to its purchase order to confirm that what

wvas received is what was ordered. Th chenmical is hand delivered (soeci l carryinz case

required) to the diepariment manager or analmst. The standard receint date and initials
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are noted on each standard. All standards are stored in desinaed areas for each
dpartment (Table -2).

9.2 STANDARD SOURCES AND PREPARATION

All standards used in the labora-oy rust be triceable to a reference source to meet the
accuracy recuirernenis as outlined in Section 5.0. The concentrations of the working
solutions will depend on the calibration range of each analyte of interest. A standard is a
solution of an analyre of interest with verifiable accuracy which is used to evaluate that
constituent in a sample.

All new standa-rd preparations are recorded in the nppropriate standrrd preparaton
logbooks. The information recorded are the standard prerfed. the source and
concentration of the standard, the standard lot number. date prepared. and initials of the
preparer.

Thz protocols for standard sources and nrepararion are in Table 9-1. All stinclards should
ot exceed e storage (use) life for boWh the stock and working solutions. Each working

solution and stock solution should be labeled with date prenared. initials, concentration
used. and expiration date.

Secondary dilutions made from stock standards are also recorded in the standard
preparation logbook. The lot number of the stock standard used and the notebook number
and/or page number will also be indicated in the logbook far traceability. Table 9-1 lists
the frequency of standard preparation and storage of standards by instrument group.

9.3 LABORATORy INSTRUMENTS

Calibration criteria will be required for analytical operations. All the laboratory
instrumentation is listed in Table 9-2. Each of these instrunets will be calibrated in a
nmnner consistent with EPA calibration protocols and/or ESE SOPs. Calibration will be
documented in a pararneter notebook or the analyss notebook.
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Ta)Ic 9-2. Lis, of Lboratory lstr 1.n:s

Analysis Type Numnbtr [Istrumtc(

Gas Chromatography/
Mass Spoctrometry:
Semivoltailes 2 F? 5988 GC/MS/DS cpiillary direct wi:h HP-7672

Amotamper"' and HP 5987 GC/MSIDS cApilirv direct with HP-7671

iuosxnpler': both inst uments shri wit HP RzTE-6/VM HP 1000
eempur yaumintdataaqi :in :d redm-tim :md i hve tme H P

7-'59 .30-M81 hard driv- mnd titte HP 7914 12N1 hard drive lnr % totkI
s ktjl , Ca ity o( 463MB.

2 H? 59703 GC;MSD5 cpillary direct with HP 7673 Autw-::yle r: both

iasttnuctu shArz ott H? RTE-A. H? 1000 conputcr System I'l daui

ac~uisiiion -.nd redoction: anld halve twoj HP-7939 30"NMB hlkd drives for
a total Jatia stt'e:ptcity o 0603MB.

I ' inigam INCOS50 GC/MS/DS capil1ry direCt with HP 7073
Auto:aInpler .111d H? 5590 %::I -hr-ottar:ph: uses t D.t. GInurad DG.

10 computtr with 70MB 1trd drive: uid imast an i5M-?C/AT 66, .ccutd
temIni nxl.

V'ulatilrs 2 H? 5995 GC. M\S.DS"' uitt, pa:kJ chatnm with jtt eparaor inticr

aml1: H? 5937 GC/MS/DS' usin pacd tvtlvumn with .It :,rattr

itetr tLce: ;,tuchcd to ; Tckuatr 2000 hiltuid S:wnilr (LCS) aild Temroir

2016 si.m:::n posititn otus:atnple; (ALS): uoth instnu-tnts sha;e ont HP

?TE-6/VN. H? 1000 computer systeml :r dsta tatqisiuml awd rlduelnl
With HP7920 50MB antd Hp 7914 12MB hard dri vc for a total data

snaecxjpAcizy ur'3 14N-1.
H? 59703 GC/\1S'DS with mtoahctre col non (DB-62J. 30M x 0.53 inm

ID whit jet sepiratur inter fa:i:caiedl t Te:r 2000 LSC and
Tektnr 2016 .xtueeu position ALS: usts , H? RTE-A. HP 1000

compvcter sys:zin for dkta zcquisitimo and rcdtuctirt with two H? 7959

304 MD hard drives tor a toAl data storl o 1 capacity nr 60SMB.

H? 5989 Ewtitie CC/MS/DS with capiliary direct mct :,or:t column. DB-

624. 75M : 0.53 nmm ID: attachcd to Tektar 2000 LSC ;nd Tekmar

2016 sixt:n position ALS: uscs a H? .425T Apollo work5tatn. H P-UX
UNIX cmurltt r ,s : * tr dat;t acqtisiitt and redtuctirm utilizitn the
:trct 2 an:d the Envisions aotware devolcpcd by THRU-PUT tcr H?;

th
cutmpute 5vss:m 1h:5 to HP-6000 660MB 1trd drives hir . totad data
sttrkz c"ptitciy of 1.3GB.
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TUibl 9-2. Lis: rlf L-abortrrr 1as: :ments (Coitinued. p_ 2 t' 5)

Analysis Type Numberr [,tumeI

Finiia.n INCCS500 XL/E GC/MS/DS with mcgtburc colwum. D3-624,
75M 0.53 ::-:n ID with jet sert tr intzrXkce Ind Vkrian 3400 vtu
c1romlto-rkph: n.ttacd to TeknmL 2000 LCS ;nd Tekimir 2016 sin
position Al S: uses D:t. Gcneral E!ips MV 0 COO mp:: wiuh
179M3 hard drive And A Cwmpxq DEts-?ro 336/207 for secoid tri:aV

C;as Chrat graphy 10 iH? js30 CC cii ured ;ar attm:ii s:!lplinu :nd etu:11ed with d::
EDIcrml C:itur: Dztttrr. Thre o: th GCsr :t. chd tct A -? 3350

L:ihorxtory Ditk Syst1m (LDS) ,nd 7 to ; PE Nelson DAtt Acgunsi:Io::

I HP 5390 GC tr d or s:i t f:t ill-- :1nd eqittilpd wi:t du!
Nitrw,en-Phsphorus Det.Ctr. The GC is ittched to A PE Ntisn Dk:-

AL*quIiifti1 Systkm.
H? 5390 GC contitrd for wit!nti mp n IippU whh P1-
Jrniz.ion knd Flume Phwtoeci tri Dc:etors. The GC is kAn:ChJ to e PE

Nelsroi D:,tk Acquii:iition SYstzm.
I .5 JS90 GC conftiir-d for sut*mmtie s:mplini and qtippcd wi;t

Photionzatin. lee~on apa~e, nd FlAmel imniz;ainon Dezeetors. Thic
Cc is .tch.' d io E Ndson I:a Acquisi m Systrc.

I HP 53SO CC coiurid ir c'cti:tie samplcin- .:ld CquippdJ wit du;
Elcctron C&pt:,c D%:tectwrs.

2 H? 5730 GC Inoi-.rd nr :-c'm:Uc 4:ctpici acd Ui with
lc :tron Cacttmre Detacjrs. TheCM ,c. ;t:t;ch-d to PB N:E:l. d t .

I Shimn;dzu GC- I4.A, c -ttzr-d 'r :ut:W I e I:tI,.: ic :cd eqippcd ';:

dud itogn-hoph ru :d Frh:ne biniz:%zim Deti to-. Thie, GC. ;,r
:utchd t aPtNelson D.,ta cqit ~ Systrm

2 V .ri:m 3400 GCs cowttired inr amc1n;ic 5dmplint. Onc GC is
equipped with Just k Fhi ?-Flottmetriv Dt'or i'd the odhir GC with
duki Flm -:moerea d Flamnc i,,niz:i nD tetms
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Tabiz 9-2. Lis: o( Lboratory nsu:ents (Co:ninudu, Pag 3 u(5)

An.ysis Type Number lnsrument

4 Tr:.or 540 Cs ecqsppwd wit seris mlun:Id phmso1tnzcJCn knj
Elrolytic Conducivhy Dammers. Twu a No C wre hwIchI Co a

TekMar ?urge and Trap LCS 2000 s:umple Conc rr ad I po.inn
Teku:ar ALS 2016 atu:nmnris m:ii')r. And wm f We ctHer GCs Ar:

a:nhod to a Trucor Purg id TrM p LCSQ go npk c :nmrinrr and 10
Fi~anTe::: LS:e::::::hr ::::;: h: T!: wC : =w a~ hd w s P E

,Nclsnn Do:t A :quisition Systemi.

H?LC' I Schimudz SCL-6A!SIL-6A (C d:rPc r!IijChm) Cruint HLC Systei
wi& LC-OA s:inp. (2). A3I/Kra:4s $20 PCRS (pesC-cslumn reC:nr). :nd

I 09an I10 ms(2B : -unipdry wjfi SPD-55 UV Deaeem knd RF.
551 FRuores..ncy Dtr:ar: and :aloChd M1 a PE NOsn Dona Acq~i.siin
System.

Shimadzu SCLO351-06 (Css'r'Ijtr) I'Cr:aic HPLC Sy:c:n
oIth Bkmn: I M310 pup: "qu.ilod w-ih AI/KnUDs 757 UIV Dunm:rr;

and welhod to a PE N'dam Data AV,;iAiBO Syot.
ShimCadzu SCL-BS1L63 (Cstrslevr!1jeCCr1) Cr dicnt HPLC Syem

wOh LC-GA p .m (21: eQu IsId "Oh ?ruas 757 Uv Der.
Shiniuzu SCL-.A/SL-GA (ComunrHWr/hreuwr) ImsmrAtit HPLC Syst-n

%V& LC-A pmn": yQuiud wOh SPD-6A V tVVhi 0 Detemn:: and
x:hw i i a P9 NelsLn D:a ACihimn Synum.
Shtimadzu SCLO:51 L03 (C mrIOI:!Incr) Glrdint HPLC Symtrm

wAh LC-6A pumps (2: cquippyd wOh SPD-A LTV Doevmr; and
.asched o a PE NdIsym DC:w AC"Wisi:iss Syssvm.

Hcwle t P;ckrd 1090 with aryi :rpambr t svhc deicvry. cquipped
widh Diode Array Detector (DAD) and 2 U\Vvisihtce ChaclC CmIttC)CS.

I S!:nadzu SCL-GA/SIL-GA (SCCCC"lrII je Ch r) rCudient HPLC SySo:C
with LC-6A pImpm (2): rtqCiklyd wthI SPD-6A\' UV/Visiice DemCusr.

RF-535 IuCorewcnce DeCCCr t nC) Ho:kw D! CnnC:C kCmerm:Cr-
cirvuwtin b':cI: oWd am:ebad to a PE NroC Daa ACqiuiSCin Sycstm.





LCQ A P292
S: c o, n N o. 9

DOS/ I S/93

Pnge _ oi* ?5

A6 %L 9-2. Lis: of L:lb erln. l nt s (Concnue e )

AnaIysqi'S - yp t Num-ber Instrument

ShimidZu SCL-10A/SIL-10A (CtrI cw:) GrOdien: HLC sy.:
with LC-t(A pumps (2); cquiippcd with SPD-1CA UV Dtcru;,; ;nd
ausiched to PE Nelson Data Acquisiltn Sysltm.

A IM ICdUCtivly Ctuld plsm1 EmIssiclim

?C Per i II-E IInm p I: P Il d P-40 1)Indu tively Cou I I d pl:% II EmIIissit n
Seuen:1L:~ S ectrcyhc ettSr SystIn.

2 Ptrkil-Ehio; Mvodl 5100 Atmlpc Absi)Jpttiln t Svs::m
equipptd wihh Flmc ad Grphit- FuriiA Ndcl HGA 600 with

I Pcrkin-Ehnit: 5100 Attmic Ab:rpt ict n:i 5ycti:
cquippedJ with Grmphite Ftminace .\mdlf HGA 6'0 :.ml Z--I::m -l

Bakground CUdn

I Perkin-Ehner3030 Altimit: Absoy:Itn Setohtm trSse
eenlilycd .illh Grmtlhitc Furna1ci And Z::mn e:run C rrctl

2 Prkic-EIhnc MhdeIs .\IHS 20 :::d 5CL Ctild \pi: .\-ecuv A:aiyzer.

I Buck Scieiltk -00 Cald \ Pi v.ury Anlvz! .
jekn-he Mudcl 3100 Atmui,: Ab:soy:iton ecr ho m tr ::p

w-i:h Fl -m.!. Hyvdridc Gmidaor vd Vc tim. :wr :ac m m D.

Syvstemn wv:i: atitI:dm:ion ::tachmztin:.

peii pp-Elr tMoti e ; 100 ZL Ami Abst4i:1 S6 ctrrio
tquiplild witil Graphilec rac m Zrz:in ii goudcoredn
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T 9b)e 9-2. Lis t LNrcAry I as:ru:ntts (Conuiued. P% t 5 u; 5)

AnAdysis Type Number Nsoumant

lnor anits I Dthmnan DC-190 TOC AnAlyzrr.
4 Dwonx 40001 (2) And 20001 (2) lW: Chrmmaugaphs wihh "u-m:r.

5 Tchnn 1 H P) snd TRACCS 300 (I) Autulyzw.

3 HACH 165C0 COD Recors.

5 Ce:-::Ing125 mpHe
2 Oron Sol :wd 701 Spqcidc 1On M1rwrs wdi 6- Hsin ri trcde swch.

I Pnrkin Ehnar 1420 Scamuia n arctd ecohtme.

I Prkin-Ehnr 552 UZV-Visihle Sjc:Ihnntr.
BIush I Lnmb Spnctinice 20 visil pctrptee.

W~dlce-TermmAmpeiamerieTitnili,.

Hcth 21 DOA Turbidim:tr
H ,,.h R:%tio Turbidimiei:

S N1~Mcr HSO (1). Mltr AE 60 (51 ,nd .ler PC2000 (2) AnslyKtiA

Ohatus Andykial Bahowet
2 Sntorius A yi :d nict

Ad i och %i::,Iy 2 EG&G Br:hold LB770-2 10 Channk Simul: uus Ln& Bckprund OAs
rhw. Ptip tionAl Cclwmer wich PC l::rcu -2.

I HGG Orwe Mu )khmnnd AnAlysis (MCA) Sysom iinkcd wih "" 207
High Pu :y nmnuin \dWA GEM20i SO Drtactr. ow 35(6 Hi% h
Purity crnnium MAd CEM 35)5 DOW=m . AiQch: EG.:G Orce
Ocwre PC NMitUz! 1000 Dtccjtors Alpho Spic rlcoipy Systcm, :n x
Bicirn -M-adtl P-l-W.\ Sudium lkdidt Dctectn:.

I 3Enkmah LS! S0! Liquid Sintulnimi Dceeio.
12 Ludlum NOW 312 Alph SAitnKi1dinu Datcwirs with NodW 1000

scaers.
I ?.J. Hxrvty OX-600 Bir :ti O~idizcr systm.

Thc cer HPLC equiomems w h"ve Am an h su::a.hd Mn an" of he )v HPLC
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9.3.1 CAS CHROMATOCRAPH/HICH PRESSURE LIQUiD

CHROM.A TOGRAPH (CC-NONVOLATILES/I PLC)

CALIBRATION

Standard Curve Calibration--!nitial calibration standard solutions will be prepared by
sequential dilution of a single stock standard solution to cover the analytical working
range of the method. These may be either composite standards of more than one analyte
or single-analyte solutions. The concentrations will be adjtssud to take into account the
instrumental and method detection limit. A mininmum nf three initial calihr:uinn standard
concentrations or tne number of standards specified by the metihod covering Whe working
range and a blank will be prepared and analyzed. The initial calibration standards and the
blank will be analyzed in every analytical run. At least one calibration standard at the
rniddle or high range of the curve will be analyzed every 20 samples and repeated at the
end of the run. A QC check standard is analyzed every time new calibration standards
are Drelared and analyzed to verify acceptahility of the new calibration standards.

The initial calibration curve will be produ ced by plotting the standard response tor each
standard versus the concentration of each standard fronit he initial calibration run. The
concentrations of the standards may be enoressed in units of mass injected or in terms o(
the conceltration of the standard solution, if the injection volume is consuinc for standards
and samples. QC evaluation criteria for initial calibration. recalibrasiin. and continuing
calibrations are as follows:

1. The initial calibration curve and the subsequent rectif brasions possess a
mininum of three points and a blntk or possess the nurmber of calibration
standards specified by the method.

2. The correlation coefflcient of e curve is 0.995 or greater.

3. Continuing calibration standards are within 15 percent of the sane initial
calibration standard for GC 125 percent for NP detector) and within 10 percent
of rhC_ Snnte :21ibra'", --t-dard fr HLC.
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4. The QC check standard rnus: be within the acc ptance range provided by the
vendor or within 25 percent of the standard's true if a standard from a
different source or lot number is used. and

5. The calibration curve brackets the resPonse for al samPles.

Corrective actions taken if these calibration QC criteria are not net are listed in
Section 13.0.

The concentration (or :rmount) of the injected samnple will be obtained bv entering the
response for the sample into the initial calibration curve eqturtion and determirting the
sampole concentration after all anPropriate extract and sample dilution factors have been
aPplied.

For Los Al:mos project. ca!ibration requirements for org:rnochloriite pesticides and PCBs
sPecified in CLP SOW 12/90 will be followed.

9.3.2 GAS CHRONIATOCRAPH (CC-VOLATILES) CALIBRATION
Standard Curve Calibration--Calibration standard solutions will be prepared as needed by
secuential dilution of a single stock standard solution (prenared every 2 nonths) to cover
the analytical working range of the rmethod. These may be either composite standards of
more than one analyte or single-analyte solutions. The concetrruions will be adjusted to
take into account the instrunental and method detection limit. A mininrnt of three
calibration standard concentrations. or the number of stand:irds specified by the nethod
covering the working range and a blank. will be prepared ind :nalvzed. The calibration
standards and the blank will be analyzed in every analytical run. At least one calibration
standard at the middle to high range of the curve will be analyzed every 20 samples and
repeated at the end of the run to ensure constant instrmLntent response. A QC check
standard is analyzed every time new calibration standards are prevred to verify
acceptabiliby of I1e new calibration standards. Calibr:tiorn i :1: described in Section
9. 1 .
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9.3.3 CAS CHROMATOGRAPH/MAS$ SPECTROMETER (CC/MNIS) TUNING
AND CALIBRATION

GC/MS Tuninr-Daily instrument unin3 will bt practiced to ensure th: instrumnt is
calibrated and in proper working condition. The CC/MS will be tuned daily with

dcailuorotriphtnylphosphine (DFTPP) for semivolatiles analysis and bromolnorcbenzene

(BFB) for volatiles analysis. The mass intensity ecifcations for -F and DFTPP are

contained in Table 9-3. For Los AMamas project, the CLP SOW 12/90 mass

speciflcations for BPB and DFTPP will be followed. ESE Performs mass calibration in

conjunction with the daily instrument tuning.

GC/M IS Calibration-Relative resonse factors tor the ind;iual compounds will be
detrmined as follows:

R = QT
As Qc

wnere: A = iniegrated area taken from the extructeci ion .

current protle.

Q = uanmity of naterial.

C = compound. and

IS = internal standard.

Initial calibration. using a minrimum of fve levels of the compound. will be used to
deternine the instrument linearity. The average response (actor (RF) wil be calculated
for each compound. The response faccors for the System Performance Check Compounds
(SPCC) rnus: be _> 0.30 (0.25 for bromoforrn) for EPA 8240 and > 0.05 for EPA 8270.
The percent relative standard deviation (% RSD) will be calculated for each calibration
check compound (CCC). The percent RED of the CCCs in ihe initial calibration must be
<3 prcent (<.3 percen: for EPA Nietiod 6oS oniy.
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Tablz 9-3. Mass ntnsiy Specifica:ions for DFTP and BFB

Key Ions Ion Abundanc Criterion

For DFTPP-

51 30 to 60 percent of mass 19S

70 Less than 2 prcnti of mmss 69
127 40 to 60 ptrcent of mass 193
197 Less than I prcrent of miss 198
[98 Base peak. 100-ptrctnt rtlative

2bundance
199 5 to 9 percent of mass 193
275 10 to 30 percenl of mass 198
365 Grezter than I percznt ot mass 19S
441 Prestnt but less than mass 443
442 Greater th:tn 40 perctnt of mass 198
-413 17 to 23 percent ot mnss 442

For BPB'

50 15 to 40 percent of m:ass 95
75 30 to 60 pdrcent of moss 95
95 Base pe:ik. 100-percnt relative

abundanct
96 5 to 9 percent of mass 95

173 Less than 2 percent of mass 174
174 Gre:er than 50 pfrcent of mass 95
175 5 to 9 percent of mass 174
176 Greater than 95 percent but less than

101 percent of mass 174
177 5 to 9 ptrcent of nass 176

-Ref:renct: T-2s Methods for Evazlatinv Solid Waste. EPA-SW-846. 3rd Edition.
Nove mber 1986.

Source: ESE.
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A 1-point calibration using a midlevel standard from the initial calibrazion will be used

daily for all subsecue nt analysis. The RFs of the SPCC for EPA S240 and 8270 in this

continuing calibration standard must meet the minimum response 1actors specifled for the

initial calibration previously mentioned. The RFs of the calibraion check compounds in

this daily calibration standard should be 25 percent (L<20 percent for EPA Method 625

only and .<. 30 percent for EPA Method 8270) difference from the average RFs in the

initial calibration. All other analvtes should have a percent difference nf 30 percent.

Corrective actions taken if the QC criteria for calibrations are not met are listed in

Section 13.0.

he minimum reCuired intrnal standards (IS) are chloruobenzene-d5. I.2-dichloroethane-

d4. and 1.4-dichlorobenzene-d4. for volatiles and I.4-dichlorobenzene-d4. napthalene-d8,

acenapthene-d 10, phenanthrent-d 10. chrysene-d 12. and pevlene-d 12 for semivolatiles. A

retention tine and rcsponse check will be performed on every internal standard for

sanples that will be analyzed. The retention time (RT) of the IS in the sanple must be

<_ * 30 seconds fron the previous daily calibration. The response area of the IS in the

sample should not be > factor of 2 (-50% to + 100%0 from the previous calibration.

9.3.4 CENERAL INORGANIC AND ORCANIC PARA.\ETERS CALIBRATION

Standard Curve Calibration--This section applies to those inoraanic and organic analyses

procedures lion chromatography. colorimetric. spectrophotometric. potenziometric.

infrared (IR) and ultraviolet (LV) absorption. turbidimetricl that use a standard curve for

calibration fexcept total organic carbon (TOC) and chemical oxycen demand (COD)J.

Working standard solutions will be prepared by sequermial dilution of a single-stock

standard to bracket the analytical working range of the niethocl. Workino standard

solutions may be either composite standards of miore than one analyte or single-analyte

solutions. The standard concentrations will be adjusted to take into account the

instrument and method. upper and lower limits of linearity. and the instrunental detection

limit. A rininum of three standard concentrations. or the number of standards specilfed

by the method, covering the working range and a blank will be prepared and analyzed.

Th vor'King standards and the blan will be analyzed at tie he innin nf everv analytical

run. and at least one midlevel standard. which i. the continuina calihrn:inn ver1icatton
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(CCV) standard. will be reanalyzed at mininum intervals of every 20 samples and at the

end of the run to check for constant instrument response.

The preparation of calibration standards is verified by the analysis of the ICV solution.

The initial calibration verification (ICV) is an independent standard prepared from

different stock solutions than those used to prepare the calibration standards. Typically,

an EPA or NIST reference is used as the ICV and is prepared according to the supplier's

instructions.

The working curve will be produced by plouing the standard response for each standard

versus the concentration of each standard from the initial calibration run. QC evaluation

criteria for working curves are as follows:

Tne working curve possesses a minimunm of three points. or the number of standards

specified by the rnethod, and a blank:

2.The correlation coefficient of the line is 0.995 or greater:

Tne response for the CCV analyzed at minimum intervals of every 20 samples (every 10

samples for- cyanide for Los Alamos project) during the run and at the end of the run is

within 20 percent of true value (15 percent of true value for cyanid for Los Alamos

project):

The ICV is within 10 percent of the element's true value: and

5.

The calibration curve brackecs the resoonse for all samples.

Corrective action procedures taken if these QC evaluation criteria are no[ net are

provided in Section 13.0. The sanple concentration will be obtained by entering the

response for the sample into the workino curve equation and deternmininv ihe sanmple

concentration after all appropriate extract and sample dilution factors have bcen applied.
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9.3.5 TRACE METALS ANALYSIS CALIBRATION

Atomic Absorocion Soectroscoov (AASm Standard Curve Calibration--Working standard

solutions will be prepared to include the analytical working range of the method; these

solutions nay be either composite standards of more than one metal or single-metal

solutions. The standard concentrations will be adjusted to take into account the

instrument and method, upper and lower limits of linearity, and the instrumental detection

limit. A minimum of three standard concentrations, or the numbor of standards specifed

by the meihnd., cnverinF the wrrkinF ranp. and : hlank will he. nr-nared and Innlv7d

The working standards and the blank will be analyzed a the beginning of every analyti:al

run. and at least one midlevel standard will be analyzed at minimum intervuls of every 20

samples (every 10 samples for cyanide for Los Alarnos project) during the run and at he

end of the run to check for constant instrument response.

The calibration is verited by the analysis of the ICV solution. The ICV is an

independent standard prepared from different stock solutions than those used to prepare

the calibration standards. Typically an EPA or NIST reference is used as the ICV and is

prepared according to the supolier's instructions. For Los AI:nmos project. the ICV for

cynanide analysis should be distilled with the batch of s:imples uanlyzed.

The working curve will be produced by plotting the standard response or each standard

versus the concentration of each standard from the initial calibration run. QC evaluanion

criteria for working curves are as follows:

I. The working curve possesses a mininunt of three points. or the number of

standards specified by the method, and a blank:

2. The correlation coefflicient of the line is 0.995 or grezier:
3. The response for the rnidlevel standard analyzed at mininum intervals of every 20

samples (every 10 samples for Los Alamos project) during the run and at the end

of the run is within 20 percent of true value (10 percent of true value for GFAA

for Los ;\amas project):

4. The ICV is within 10 perc-nt (20 percent for CVA.A for Los Alanos project) of

the element's true value: and

a. The calibration curve bracke he responsc for ad! :':;;pics.
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Refer to Section 13.0 for the corrective action procedures taken if these QC evaluation

criteria for calibration are not met.

ine concentration of the sample is obtained by entering the response for the sanple into

the working curve equation and determining the sample concentration after all appropriate

digestate and sample dilution factors have been applied.

Inductivelv Counled Argon Plasma (ICAP) Sinole Point Calihrarinn--This procedure uses

a single standard concentration for each element to obtain an instrument response

(emission counts) and is analyzed in every analytical run. A second single point,

emission counts obtained when aspirating a blank solution (undiiested. acidified DI

water). is used in conjunction with the standard to calibrate the instrument in

concentration units.

The calibration is verified by the analysis of an ICV solution. which is an independent

standard prepared from different stock solutions than those used to prepare the calibration

standards. The elementa! concentrations of the calibration veritication solution must be

w'tnhn tne calibration range of the instrument and at concentrations other than those used

for instrument calibration.

A multi-element interference check solution (ICS) and a method blank (acidified DI water

that is carried through the digestion process) are analyzed each clay prior to analyzing the

samples. For Los Alamos project. the ICS will be analyzed at the besinning and end of

each analysis rim or a minimum of twice per 8 hour working shift, whichever is more

frequent. The ICS is used to verify the correction of spectroscopic interference caused by

emissions adjacent to analyte emission lines.

The CCV solution is analyzed at minimum intervals of every 20 samples (10 samples for

Los Alamos project) during the run and at the end ot the run to document constam

instrument resPonse. This solution contains one-half the concentration of each element

oresent in the calibration standards. This solution may be preptired by dilution of an



LCQAPI 292
Section No._
Dite O/I /93
Page IS of 25

alicuot of the calibration S:andard or prenared as a seprrate solution in a manner
analogous to the calibration standard pr.paration Procedure.

QC evaluation criteria for the instrunent calibration standard are as follows:
I. A calibration s:andard and a calibration blank are used.

2. All the values for the ICV are within 10 percent of each element's true
value.

3. Values for the ICS are 20 Percent of each element's true value.
4. The measured concentrations of the elemnents in the CCV solution. or

which calibration was performed. are within 10 percent of their respective
true values.

Corrective action Procedures if these QC evatltiatinii criteria tue not met are provided in
Section 13.0.

9.3.6 CRAVLNIETRIC -IETHODS CALIBRATION

Two general types of analytical balances are used at ESE: (1) the more sensitive
nmicrlanalytical balance, and (2) the top-loading balance. The calibration of the
microanaly'tical balances is verifled daily by weiahiing (he following Cliss S and NIST-
certified weights (in grams (g)j:

WVe i2ht (Tolerance Limits

0. + 0.0005
1.0 0.0005
3.0 0.0005
5.0 + 0.0005

The calibration of the too loading balances are verilied daily by w-eighing the following
Class S and NIST-certified weights:

W\kch t a Tohe r: ice Limits

5) 0.02
20 + 0.0.
50 0.03
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The results are recorded in the instrurent logbook, IC these crieria are not met. tac

weight may be reweighed. If the criteria are not met for the second \weinhina, the

balance is taken out of service and repaired. The Class S weights are sent to the

rmanufacturer yearly for calibration and recertification. Two sets of Class S weights are

available in-house.

Qualified service personnel calibrate the analvdica[ balances semiannually. The

semiannual calibration is docunmnted by a tag on the instrument. A set of NIST-c-rti fled

weights is used to check the calibration daily. Restlts are recorded in the instrumnt

notebook.

9.3.7 TITRIkMETRIC MIETHODS CALIBRATION

In all cases. standard reference materials are used to calibrate the [itrant and back titrant.

Prepar-tion of these materials is described in Stand.ird M[ethods or other nmthods

manuals. Known solutions of tih Prarneter to he analyzed will bie prepared and analyzed

to veritfy titrant standardization and the analyst's ability to discern th endpoint.

9.3.S TOC CALIBRATION

The Dohrman TOC analyzer is calibrated with a standard reference mtterial using a
single-point calibration. Th standard is analyzed betore beginning every analytical run.
The linearity of the calibration is verined with a low-level and high-level standard to
bracket the sample concentration. Th linearity checks must [e within 5 percent. The
continuing calibration veriflcation standard (using mid- to high-level standard) is analyzed

every [0 samples and at the end of the run. and the response must be within -I5 percent

of true value.

9.3.9 COD CALIBRATION

A reference material will be used to verify the 0- and 500-rng/L reading to the standard

curve developed by Hach Chemical Comnanv for (OD on a pectrophotomeder usinR the

prepared sample vials. The 5O0-miligram per-Iitcr (mn/Lj stamdard must be within

5 percen(.
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9.3.10 BOD CALIBRATION

The oxygen probt is calibrated daily according to the manufacturer's air calibration

procedure. The temperature of the incubator used for the BCD analysis will be read and

recorded twice daily when in use.

9.3.11 TOTAL ORGANIC HALIDES (TOX) CALIBRATION

The TOX analyzer is calibrated with a standard reference material using a 3-point

calibration. The linearity of Lhe calibration is veriFied with a low-level nnd high-level

standard to brnckec the sumple concentration. The linearity checks must be within

5 Percent. The continuing calibration verinication standard (nsina mid- to high -level

standard) is analyzed every 10 santples, and the response rnust be within -15 percent of

true value.

9.3.12 RADIOCHEMISTRY CALIBRATION

In compliance with the State of Florida DHRS Radioactive Materi:tls licensing

regulations. control charts for efficiencies and backgrounds are kept (Or a!l instruments

used in radiochemical counting. All standards used in the calibrations and QC spiking are

ether from NIST or EPA. Count rates are calculated usina cnmputer sortware.

Alnha/Beta Prnnnrtinnnl Cnunter--The 10-chamber. low-background alpha/beta

proportional counting system is calibrated for counting efficiencies of all radionuclides on

an annual basis wvith Am-24 I and Cs-137 standards. The calibration efficiencies are

verified daily by counting control check samples. Results of the check samples must be

within historical control linits. The alpha/beta self-absorption calibration curve for each

counting chamber and the beta spillover curves are determined annually. The voltage

plateau is generated annually and verilied whenever the gas is changed by counting

control check sanples. The voltage of the check sample must be within -> 50V from

the operating voltage. Background is also checked prior to each analyvtical run. and the

count rate must be within historical control limits. Historical limits for the control check

standards ind backgrounds are generated quarterly.
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.iouid Scimllation CounterCalbion on tficierncies of the Beckman Licuid Scintillation

Counting System for specific radionuclides are Performed annually. A control check

sample is analyzed prior to each instrument use to verify the calibration efficiency, and

count rates must be within historical control limits generated quarterly. The instrument

is also calibrated prior to each run with applicable standards (:ritium. C- 14, Pb-210, and

Ra-226) provided by Wte nanufacturer. The H Number Quench Efflciency Correction

Curve generated annually is derived from a set of quenched standards and applied to the

data to account for counting efficiencies. Background measuremens are performed prior

to each instrument use.

Lucas Cell Readers for Ra-226 Counting--Each Lucas Cell and the 12 matching cell

readers zre calibrated with known Ra-226 standard annualy. The performnnce check

standard is analyzed prior to each instrument use. and count rates must be within

historical control limits generated quarterly. A background check is also performed prior

to each instrument use, and the reading must be < I cpm.

Gamma Soectroscnv--The efficiency calibration for all ceometries are perforned on an

annual basis. Efficiency checks are performed daily usin- four ocaks and documented in

Lhe gamma soectroscopy daily conrol logbook. Eneray calibration is done monthly and

is checked daily using a standard source with four peaks. A resolution check for the four

paks is perforrned daily. Performance standards are counted prior to each instrument

use, and count rates must be within historical control limits cenerated quarterly.

Background measurements are performed weekly or prior to etch instrument use.

Alha Snectrometers- Aloha spectrometers are calibrated annually for efficiency with

known electroplated standard sources. The efficiency is verified nonthly by analyzing a

control check sample. The count rates of the control check sample ntst be within

historical control limits generated quarterly. Energy calibrations of the alpha

spectrometers are Perormed ouarterly and the calibrations are verifed weekly using the

comrol check sanple. The cottrol check sanple nust le within histirica control limits.

Detectors are checked for perforniance weekly by counitg standard snurces. and count

rates must be within historical control imits Lenerated catrlr b:ukroiitd
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measurements are pertormed weekly. and t count rne must be < 0.02 c:m in any

channel.

9.3.12.1 TRACER AND CARRIER RECOVERY ACCEPTANCE CRITERIA

All alpha activiny measurements by aipha spectrometry require the use of another isotooe

of the same element as a tracer. A known activity of the tracer is added to the sanple at
the beginning of the analysis and subsequently me sured by alpha spectrometry.

Recovery of this tracer should be it least 50%. Snmples with tracer recoveries less than

50% require reanalysis.

Analysis of other radionuclides require the addition of other elemems as chemical

carriers. The following is a list of the comnon chemical carriers used for the listed

isotopes and their required minimunm Percent recoveries:

Radium-22 8

Yurium Carrier

Barium Carrier

Strontium-89/90

Yttrium Carrier

Barium Carrier

Lead-210

Lead Carrier

Bismuth Carrier

Uranium-234. 235/236. 238

Urnniuim-232 Carrier

50% Recovery

50% Recovery

50% Recovery

50% Recovery

50% Recovery

50% Recovery

50% Recovery
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Thorium-227, 228, 230, 232

Thorium-234 Carritr

Pluconium-233, 239/240. 241

Plutonium-242 Carritr

Polonium-210

Polonium-209

Am-ericiun-24 I

Anricium-243 Crrrier

Samples with carrier recovtries less

re2nalysis.

50% Recovery

50% Rcovdry

50% Recovery

50% Recovery

than the Zbove rninirnum rtcoverizs rtquire

9.3.13 pH CALIBRATION

Cniibrart the PH rntr with th-r- bufYer solutions nc pH -4. 7. zind 10 Prior to use. Set

tht DH meetr temperaturt slector to amb int (tmperattur. Plice mhe probe on the oH 7

bu'i'r anid djust th caiibration switch unii reads 7.00. Repec ihe procedure with tht

pH . buffer solu:ion. Rad the pH of lhl pH 10 bufFer solution. It should be 10 +

0.05: iC not. check the PH probe 2nd inernal solucion 1ud repeat the calibration

orocedure.

9.3.14 SPECIFIC CONDUCTIVITY CALIBRATION

C2librote the instrument wi:h 0.01 M and 0.10 M KCL solutions. The conductivity

rendinO of the 0.01 NI KCL must be 1.413 umhos + 15% and the 0.10 NI KCL 12.900

15 %. If the calibration s:andards are outside the accepmance criteria. prepare new

standards and recalibrate the instrument.

9.3.15 PENSKY-\ARTENS CLOSE-CUP TESTER CALIBRATION

Determine the i-nitability of the slene s:andlrd prior to use of the Pesk1:Marfens

C~lce-Cup Tester. The standard shonLd ianite at 27.2 i 1 T. If not. Theck th,
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condition and operation of the a:partus. especially the tightness of the lid. the action of
the shutter, and the position of the test flane. A ker adjustnent. repeat the test with the

p-xylene standard. Read and record the barometric Pressure at the time of analysis.

9.3.16 D1SSOLVED OXYCEN CALIBRATION

The dissolved oxygen probe should be calibrated daily or prior to use in saturated air by
moving the calibration knob such that the reading is at the appropriate saturation value
indicated on the instrument. Read and record the temPeraure at the time nf reading.

9.4 STANDA RDIZATION OF TITRATION SOLUTIONS

All titrants utsed in the laboratory are standardized agains: 2 prinry stand:rd. This
ensures that the normality of the standard being used is a he correct level. Table 9-6
lists the solutions that reCuire standardization. the standards used. and the trecuency of
stanad artdi Z:ttion.
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T2ble 9-4. Scandrdizrion of Titrairg Solucions

Solutions Req.

Chloride:
Silver nitrat

SuIfllic acid

Su IAte:
Polassium iodicd-iodn:

Hzrdnzss:
EDTA

Source: ESE.

Primary Standard Source

Sodium chloride

Sodium cnrbonte

Sulfnmic ncid

Cuicium carbonie

Frequency of S :ndardizzion

Every run

Every run

Every run

Every run
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10.0 PREVENTIVE MAINTENANCE

To minimize he occurrence of instrument failure and other system m1uInctions, a

preventive mtintentanct prograrm for laboratory instruments is impIcmented. Routine

maintenance is performed as needed dLepening on how often the instrurnent is used.

Thre are some parts of the instrument that will wear out faster and therefore will require

replocement more Irecuently than the others. These wearable nr xpeaclble parts are

kept in supply and evaluated durint :analysis. The major instrumematiOn in the Iaboratory

s covered by the manuilacturer s service contracts hr :tireemtemts.

10.J DOCUMENTATION

All maintenance performed on the in:tiruments :ire dtcumLentetd in each Instrument's

aintenance logbook which is kept with the instrument. The d:ne. initials o Ote anolyst

p er forming the naintenaince. and the vpe fI m:iinte nance performed are recorded in this

maintenance Iobaok. Receipts tromt the rothiie linten:nce pertormed by the

manuacturer's representaive tre kcp in tohlders and fled in the dcpartrte n's flne

cabinets. Preventive maintenance for c:ic nijor piece of 1:bnr:uorv equipment is listed

in Table 10-I.

10.2 CONTINGENCY PLAN

In the event of instrument failure. every effort will he n Iude in a:ilyze samples within

holding times by tlternate me:Ins. If lie redund:ncy in equivaent instrumentation is

insufficienot to hndie the :i ffec ted s:mples. e fforts will be mIc to secure the same or

equivalent analyscs by a NIvy. HAZ\\RAP. 'SAC:E or FDER-approved labor:oty,

when required. The Project Mtnager will be advised o (nv rc uired changes in

methodology or location: the Projc .\I:mt:ier should diic notify the state or government

agency or the clien.
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11.0 QC ClIECKS, ROUTINES TO ASSESS PRECISION

AND ACCURACY, AND CALCULATION OF

METHOD DETECTION LI.\ITS

11.1 INTERNA L OC ChECKS

Annlytical QC proi:clurs art thnsc sreps mkzn hy the l:irniory in dny-lo-dny acclvitis

to zichietvc the, desiredt c u ac .prc1in reiblt . :md np:Ira:hIliY i), 'Inny(Icni

dcto. E~ach Lotorntory Dtpnrcmnnt .. tnc e and coordiln:iuor is rcsponsibl 1,r

performing tht mntlysis in ccnrdnnce with tht dtFincdl qlinLIl\ cOnIrn prIccices oulind

in this LCQAP.

or all :tnialyrs IrCormd by ESE. Olt Q(' chvks dscrin in this sect ion :ir

mnndzitory unle,:s nlerin:z procclurs :irt uiven n spicific proj:c( QA Pl:n or

othefrwise ogrt:d upn u y Kh L ruory (orcdin:oir :nid tihI Prjjt QA Oticer.

TlblI 11 sununnrizts minimumln QC :imle reuiremms. If nmihod QC requiremems

ore more stringent thon tthost listd in Tnile I I -1. i mli d rtLuirtmntnis will bt

1olowtd. Szccins 3.0 nnd 5.0 conoin QC (v-lu:nin critCrin for lolor;ory mtchods mnd

calibrntions. Stcuion I .4 dLscribes r11is dn : cnr:i~y c:Ilculani)IIis usId to control

nmples. L:tbor:norv Dpc:irm it.n :1or >re rspoisihL kr reviewini QC crittrio for
t.ch mttlhod pdrfkrmid h id:irtn-it. Perm:mm cninis to th, :IuccptaIncC

criterir mnust bd ipllruvd by tht Lnhor:iory DeI:1rnemil .1n1d Division \-nn nirs ond will

bd incorpornt(d into this dlocunknt in ccrdonce with S ction 3.4. DoiunInt Control.

Project-sptc ific r, visionls mny b documentnid in thi sp-citkc Irnjlct QA Plain

(DER Form 17-160.900 for FDER projicts only).

For QC purpos:s. ie inimibr of :niiilp.s cxr:ictLd :mdilor prp:wd fOr instruinimtnl

:mnlysis us one ouiIp ill oit '4-hour lirid will conisinue Iotch Tht numtbr and typz

of QC N:iiiles specified i .ection I1. will :i'pl\ to ,:l i l :n h. For exnpe. 0

gr oip cf 5nmp s hl:n is extiictzd in tl s:i- I:i :ind t r11uircd undi rg es
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COnCentratiOn :1d cle:Mup arocedures t Sbs-quni day would he considered one snPle

lot or QC purposes.

-or analyses where no sanple e:traction or prepnrmntn is required. the number of

samples that can be analyzed as one set during a 24-hour period wll determine the

number ofsmpIes per sarnplI lot for QC purposes.

When required by Yth sphci prt Jet Q..\ li:n. h PriVjt U\ CUorcinator nay insert

into a e:Imlple lot criher :t yi"ked S:1ntplt or o dtudic:te o! :I 1 \rrvliusly :t iim lyzed sample for

QC putrposes. The Project QA Coordin:utr will fonotor t% resuls of this sntmple to

ensure that the onalvsis meets QA criterin for the project.

Blind QC chec't s:nlples tre an:lyzcd by 1te l0boratory semiuuolly to eoluate Cite

la-boratory's overol I svsten. If the blind Q( c* ck s:Cnmple d:t ore tot acceptable. results

will be reported in tile QA report to FDER

Snihes will be plc d into smpie m:nrics for :11 :mutlves ec.pt pH. residues. specitic

conduteivity. lod trbility. Snimp les will h, split into uplicce s. spfked. and analivzd.

The relative-percen difference between te spike ond thle replicate spikte will be used to

assesS analytcal lrdisiOn. Selectiun of the S ip to he split :mid spiked may be mode

by th2 client or by the horotory

Control spikes c t:mdard ntrix spikes or QC check st:mnd:trdst will be placed into

standard motrices (or :ll :i:ilyse except pH. residhes. ecitic cnductivity. and

turbid iy. This spike will he used to control the m1eilod Itld verif*y the calibration

standards. if an ICV is not antlyzed. A s:imple replictue will he prepared and analyzed

for pH. residues. specifc conductivty. :td turbidiy. The rel:iive-petrcett differeitce

Oetw!een the sniple and tle replicate wil be ted to :sess :ldyical preciSiOn.
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It is E5E's policy to control sampld ankysts on thoss QC crit;ri: th:ht 2r C Icully finder

tht control of tht ttchnicinns znd nnlysts ptrforninc th : yti >'tic:ti proctdurz.

Thtrefort, emphnsis is plnced on cilibrution, mthod bllnks. 'Ind QC check standard

(s:zndard rntrix spike) results. \Vhen ihese art within criterin. icctptnble nthod

p-rforrnanct is docunentd. Sampl m:irix spikes viII bt rtported tind tvaluattd for
precision and nccurncy but not necessnirily used for method control A somple matrix

spiIe thn hns rcovris outside of criteriu limits %il bl l evlu:led ign inst othtr availzblt

QC dnta within i batch to dLetermin if 1 m1t:ld is in comrol :und if sample Ilag-ino is
warrnnted. Fziluirt of , s:intil urix spiK to :ichiv- th :iccepfunct critceri when : QC
check samplc in tht snmn hntch has uccepttblc rt:ovcrics nfitn docunents only that the
me hod enmployed is not noplicable to t(hat pfrticulmtr mtrix. nom that the rnethod is out of

control.

In the tol lowing subsections. thoc criwri:1 mrKd wit h :tm srisk t' ) will be used to
control the snmple :ntlysis. Precision :nd spikte recuxry :ccks tue discussed in furthr
detal in Section I 1.4. .I1 :ddition to thI QC su1mples spe ied in thi tollowing

sibsecuons. field QC blanks must he prep:u-ed and :i:dyzd :is described in Section II. .

11.1.1 GC/:\S AIINl:\lL\l QC

For GC/\-S an:thdyses. the tblluvwtn2 nminium QC checks will :tpply. except for CL?
SO\V:

I. All sanmpls spiked with surroute1s.

2. At least 5 perceit spi Ks in s:tinple imt:tri.\ (.\IS) with selected analytes and
surro :te s will be nulyzed (:n:ilyzed uniy ifrequetitcd tor Los Alamos

3. At least - percent duplic:ite spikes in sample matrix (NI.\ DJ with selected

annlytes aind sWrrogues will Kz :nlvzetd (:IIVzed on1 if requested for Los

Alanmos prOjcctt.

SIrroc:ttes Will b-Z : : lYt Z'd.
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5. At least 5 percznt mcthod hlan%-s spiked widh surrocn:ts will b analyzed.

6. Ont cnlibrntion st;nalnrd will e run cillv. Response tncto rs mus bt be within 25

percent (20 percent for EPA 625) of initinl cnlibrntion response tactors for

selected cnlibrntion check compouncs. R:sponse fnctors of the SPCC must be

> 0.05 for EPA 8270 nnd >0.30 for EPA 8240 (0.25 for bromoform)

7. instrnment tuning protocols will he performcl :nd he within criteriz prior to

an111v sis.

CoInct um u C:oIrt nn It I : d WIII h: nn:iyzu :11 :1 :i reucCy of percen(.

11.1.2 CC AND HPL C .N:\U.\l QC

For CC-nOnvoloti! s. GC-volniles. :md HPLC :hmuly s the ol lOwing inimum

reouirements will *pply. except 1or CLP SO\V:

I. All snmples spiked with surrogote . ifteifled 1y the imthdd.

2. At lensl S percent dpik e in t : pll m:ri (.\ ) with se lectel onolyt es nd

sur roLute(s) lit :pp(icthl will Ki :im lvy:l (ni:ll ze d only t Los

A hmnuos project).

3. *At cost S percent luiplictute spikes in s:uupil. mmnmri.x (.\l D) with selected

onolytes :mnd surrog:ute(s t (if :upplic:thlc) IWill lie :inalyzed (:tnolyzed only if

requesied for Los A iammos project .

-. At le:it 5 percent QC check >pi ke., iin bllmn k moc ri. withi se lected mnmlytes ind

StIrro v t(it :pplicblet w ill KI :1n:VLvzed.

5. At lxtin 5 percent mnethld hllnmks uspikcl with Slirou:ies (if :ipplicnble) will be

6. At leost three snmidords 6r the number o( :indrds sp cimled by the mrethod

will be on:lyzcd :15 : sitd:ard cl urve.

7. Correlotion coe1fti-ient of the sttnd mrd curve will be equtml to or greiter than

0.995.

S. S:Imple, will I. itiin clcemrtlnii r:m11 0 lie Stiitil:loi5.

9. .\.iidlcvel c:tlihrtion sindniV will Ke repc: 1d :tmitniim intervols of every

20 s:tmutples :1d :I( ths ntl ill :I I-till. .nd rcsponux li lhe ci irol :n lv les must

be withitt 13 p 0r1*m HIt inimiul rCSpln.i ti f( i2 p ~rcm tor NP detector)

.uncd 1(0 pcrcclt ot il: ; rv )n for HlL(



LCQA PI 292
S.cdion No. I L
Dnte Q5/_7/.93
P:1ge _6 of l

10. Detection limits for ench p:amotee r "iNI Me deterined and checked to ensure

they meet limits specified for the field group.

11.1.3 TRACE METALS-ATO)KlC ABSORPTION AND ICAP SPECTROSCOPY

I lIM-' .\jUM Q C
For each bhcch of smuples :mac d [, AAS or ICAI. th- folowinc 0C checks wxill

apply. except for CLP SOW:

1. At least 5 percent spiKts in m:nple m:trix t.\lS) wi-h selected elements will be

analyzed.

2. At least 5 percent duplic:me spikre: in s:tnple m:urix (.-ISD) with selected

elements will be anAlyznd (:wlzed only if remue.ed Air Lo Auos project).

3. At least 5 percent QC ch-ck spikes in Hl:Aik m:tri with selected elements will

be anlyzed.

4. At leat 5 perceitc metihod hi:nks will be :m lzed.

5. At lemt three stanRdads or the nunher of stndnrds specitid by the method

will he analyzed as .i s1:mcd:rd curve.

6. Correlation coefficiem of he .uandard curve will be equ:tl to or greacer than

0.995.

7. Snmples will be within mcetr:rin rmtse of the tanAd:Rd for of the ICAP

instrument).

S. Nidlevel c:librtuion st:mdardk wiii be repe:ucd u minimum intervals of every

20 s:nples (00 sanmples lor Los Al:unos project; nd :n the end of a run, and

response ofthe couttu elcnwt> must be within 21) prcentt (10 percent for

ICAP and GFAA) of true vttlue.

9. At ledust 5 percent filter bl:mus wil be tnulyze with ;ll ltered samples.

10. Detection limits fOr e:ich e lemen i! be determined :und checked to ensure

thfy meet omts Pei fled t* ihe fiel d groig
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111.4.4 MISCELLANEOUS METHIODS .\INIMUM QC

For each batch ol' samples analyzed by ion chrom:ographic. colorinietric.

spectrophotometric. turbidimetric. IR.. UV ahsorption. r:tdiochemical. and citrimetric

methods (except for pH. residues. specific conductivity. turbidity. and DO), the following

QC checks wil apply:

1. At least 5 percent QC check spikes in standard mu'rvx will be analyzed.

2. At least 5 percent sanmple m:urix spikes (NIS) will he an:lyzed.

3. At least 5 percet dupli:ue conrol spikes in s:wnple mnurix (\ISD) wil be

annanzed (an:alyzed only i reqsted for Los .lau project).

For rdiochemistry metods. :n least 10 percent sample replicates will be

analyzed for drinking w:uer samples and Los Alamos project.

5. At least 5 percent method blanks will he annlyzed.

6. At least three standards or the nuntber of standards specified by ther method

will be analyzed as a .tandard curve

7. Correlation coefficiem u dte at:Ard curve wil He equal to or grea:er than

0.995.

8. For rudiocheiniscry umetholds. pernoruance check stand:uds will be analyzed

and background checks peroried :u the required freuuency.

9. Samples ill be within concmc:nion rynee of the manl:drds.

10. Nidlevel calibration standards wil be repeaned at minimum intervals of every

20 samples (10 samples for cyanide for Los Alamos project) and at the end of

a run, and responses must be within 20 percent (10 percent for cyanide for Los

Al amos project) o true value.

11. -At least 5 percent 1lher blaum s will be :inalyzcl with all hltered sanples.

12. D tection limits for :nalyes will be dewermined and checked to ensur they

meet limits specified for the field group.

For each b:ch uf samples analyzed for pH. residues. specific conductiity, turbidity, and

DO. the fIlowiuc QC checks will apply:

At least 5 perceit r:cuplc rplic:ie wil he :m:tvd.
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2. At least 5 percent method blanks will be analyzed.

3. At least 5 percent fiber blanks will be nalyzed with all flltered samples.
4. Detection limits for analytes will be determined and checked to ensure they

rneet limits specified for the field group.

5. Continuing calibration s.n.mdnrds will be analyed at :a frequency of 5 Percent.

11.2 ROUTINE :\METHODS LS.D TO .- \YcEx RECIsiO \xr)- AcCCURACY
11.2.1 PRECISION

Precision is a measure of agreeme amon me10ur1ments perlornecl using the sarne tes
procedure. Precision will be assessed for npplictble parm:ieters by ca:culating the RPD
of two duplicate spike sarmples as follows:

\R.RRD= - xno(R.-R..,'2

wVhere: R :and R. = coltemr:nion of Rcplic:ite Spikc.s I and 2,

respectively

This calcu latecl R PD value is compared to the critcria specil ied in this LCQA P. The
procedures used to determine the prcis ion t[:rgets are listed in T:able 11-2.

11.2.2 ACCURACY

Accuracy is the ree af acreeueu ct wen a smtpe s me value (known
concentration) and the actual neasured value. Accuracy Cor this project is measured by
calculating the percent recovery (R) of known levcl. of spike compounds into :ipproprate
sample matrices. Percent recovery is calcl:ts lw:
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The following equniion is no exnmple of how this would be cnlculnced:

I mL of spike with concentrmuion of 100 ppb

10 rnL of sample with concentr:aion of 10 ppb

spiked snmple concentr:nion of 20 ppb

0(20) (11) - 10) 120 Cnc
(1) (0) 100

Each cunculated R v:tlue is compared u the :courncy criteris li trd in Section .5.0. The

accurncy ranges provided in Section .. 0 :re hased on the men accurncy mtensured or

expected (based on EPA dtn) for eui p:iraimter plus or minus three standard deviations

of the mean. The procedures used to dtermine he :t ci curncv t:uret s nrc listed in Table

11-2. Ii RPD or R vnlues for standard spikos or s:rnpie m:urix spikes within a bitch do

not rneet acceptnoce criteria for QC check S:nnplIs a.s specifizd in Section 5.0. results

reported for samples in this huch m:ay require firgging indor re-:nnlvsis. The

L:borntory QC Annger or designee'will he nodfied and the necessnry corrective action

implemented.

11.2.3 CONTRoL CHA RT.S OF ,\CCL-R,\C

Control chanrts will he maintained tor stmdird lhborutry spike sanmplos for FDER. Nzvy.
and other speciled prorgms. lnitil cotrol chrts ire. prep:-cd using historical ESE

datn. or are derived fron pub Ihd EPA miethod d:in it ut nt o inhouse data are

unavailnblI. Cootrul chnrt limits are upd:ted yearly or more often as needed using

historicnl datm.

Control charts are gnrphical -pictuie: th:u demoonstr:nte snitsti:ail cotrol. monitor trends

n nrasuremriet process. :ind diaginse a me:isurement problem.

The fOrnitilas used to esuahish and m:nitm:n control ch:it fr stir:mda laboratory spike

QC samples atre as folows:

USL= X + 3SD

U N + 2SD

LWL- - 2ND
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LCL- = X - D

: X = tien o h recoveries of the I bor:uory spikes.

SD Srnndnrd devi: ion of the menn.

UCL = Upper control limit.

UWL = Upper wnrning irmit.

LWL = Lowtr \wring lirnic. and

LCL = Lower control imi.

All rw±OverieS will b[ plont ! on th Ippropri:. m: rix-3 cifi o11o 1 crS.
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Table 1 -1. Mcthnds UsdJ to Generxt Prccisin ::r'.d Acc r yT:urv ts

C ncentrn nfn

Mfthod purpost Lrvcl :\thod Rrttr-nces

S2mple Pre4isinn NA STN D22 I. ASTMD 32974. 10.2,
Duplica~t I ) 10. 5.\1 2330.360. 1. 150. 1, 9040, 9045,

160. 1. 160.1. 160.3. 900.0. 903. 1, 904,
0115. %

Spikt (QC Cnec
Standntrd)

.\(Leve 200.7. 2(2. 2 4.2. 206.2. 20S.2. 2 10.2.
2 13.2. 2 1'. I. 219.2. 220. 1. 239.2. 243.2,
245.!. 2-6.2. 258.!. 272.2. 273. 1, 279.2.

23.2. 296.2. 60 I U. 7020. 704 1. 7060,
791. 7 31. 7191. 720!. 7200. 7210.

742!. 74!). 7470. 7471. 7480. 7610.
7779. 7.S I. 301.9. H A CH S000, 3 -,j. ,
9010. 390. 32..3 353.2. 9200. 350.1.
.;51.2. CE-S~ I-P 3-201. 365.!. 370.1,
375..4. 376.2. 9't30. 305.1. 405. , 9060.
330.!. 71%. 34(1.2. I30.2.4 13. !. 9071 .

9 - 0. 12.!. )066. -25.1. 4 1S.1, 9071.
)07.I. 9t21. )(0.0. 93 U. 9315. 904.0,

k9' .. 9' ) .U. Ul.2. 504. 505. 507. 515. 1
524.2. 531.1. 601. 8010. 602, 8020. 604.

89iu. 605. oo. 8060. 608. 617.
SwSC.o 1d . S3 I U. (1S. 8 150. 622, 6 14.

4(1. 62 . S200u. i2C . 625. 8270. 632.
(12. S(2u. ('19. 633. (45. S330. UW32.

LW!2. 547. (.3(.! (.\!.U)

H i-:h1 Leve! 9(13.. '.329

Simp!u M::trix .Accurxc Low L.- rl 74S I, 27(.2. 7740. 26. 2. 79!1. 8240

\lid Lcv-! 2((f.7. 202. 204.2. 206.2. 208.2, 210.2.
213.2. 21S.1. 219.2. 220. 1. 239.2. 243.2,
243.1. 240.2. 253 .1. 272.2. 273.1. 279.2,

23 .2. 2(6.2. 6010. 7020. 7041. 7060.
791. 71.' ,. 7191. 727U1,720u. 7210. 7;21.

I10.0. H\CH 8990. 335.3. 9010.
31(1. . 5... 153.'.2. '200. .'5 .1. 351.2.

-04!-! P .1-ul1 .nS,.I. 370.!. .375.4.

(.j . 4(, ..2 51 J S . U 0 3 0
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Ta1 E-I. Mfiethods Used (c Gnr:, ?Prnisci:n'n Accur:, T,.s.(Ctined. Ptre 2 f 2)

Manod \rLvMhnd PerMnc o

130.2. 1413;!. 007 . 9073. 420.1, 9066,
25 . 41 S. I. 907 1. 9073, 90.20. 900.0,

3.110. 9315. 904.0. 905.0, 90S.0.501.2.
5 i4-. 5 0 7, 51. I. 524.2. 5 1. I, 60 1,
30 (I. M(2. 6020. 602. 8040. 605, 606,

S3150. 622. 614. 3140. 624. 8240. 8260.
625. S270. 6.12. 612. 8120. 619. 633. 645.

S33(. UW32. LW12. 547, 630.1 (Mod)

H iKh L ex l '1o.11. 11321

SPmcne Ma011 LPrecI.n r 7,1 L 270.2. 77,10. 2S6.2. 79 1 1. 8240
Spike Duplie:ae

L,-2 201.7. 2u2. 204.2. 206.2. 208.2.
2l0.2.213.2. 21 S. 1. 219.2. 220.1. 239 .2.
24..2.243.). 240.2. 253.1. 272.2, 273. 1.

270.2.23.2. 286.2. 60 10. 7020. 70-1 1.
7U60. 7091.7 1 3 . 7191. 7201. 7200, 7210,
71,21. 7-(00.7470. 7471. 7JSO. 7610. 7770,
784 1. 3.11 .H.A CH 8000. 335.3. 9010,
300 .325.3 333.2.1200. 350.!. 351.2. C:,

3l-1 P 3-201. 365.1.370.1, 375.4, 376.2.
- (3110. 305. 1. 405.1.0060. 330.1. 7196,

.0 .2. 130.2. 4 13. 1.0071. 9073. 420.1,
Q)11 . 425. 1 . - 1 . 1.907 1. 9073. 9020.
90 .(. 1, W13 . 911 3 IS. 0 4.0.905.0.

guS.0.5 t1.2. 514. 505. 507. 51 5.1 .524.2,
531.1. il. u10. 602. S020. 604.040,

605. 606. SUo0. OUS, 617, 8080.610.S310.
615. S130. 622. 61-1. 8140. 624,

3241.32c . 62 5. S270. 632. 612. 8120,
619. 633.'5, 3.1U. UW32. LW12. 547,
(1.10.1 (.\lod)

\ id L-%-cl = Thc mein :--him m i- r,- nI, - iiin :i ii- up- -:i ill I:- ln

HiL h Lc\el = CoinI:, :,,ilr. :111W lilr lC IJ ,I dIl . Sl110 , 11
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An out-of-control situation for accuracy contri charts may he indicated by the following:

. Any one point plots outside the control limits.

2. Any eight consecutive points plot on the s:nme side of the mean.

3. Any six consecutive points trend in the same direction,

4. A cyclical pattern is evidem.

5. Any three consecutive points plot within the control linits but outside the

warning limits.

The occurrence of any of tWse events will he investig:ecd: correcve actions will he

taken as reclured to return the system to a state of statistical eontrol All corrective

actions will be documented.

11.3 lFTII)D DETECTICN 1.I\I ITS M\ N) *\CiCA .()UANT TAT TON

LI.l ITS

11.3.1 METHOD DETECTION LI.\ITS (.\ -S)

The detection limit of the method is the luwest swuiple coucemrauion which can be reliably

recovered and measured in the sample m:trix with a low hack. round level. To determine

absolute MDL. statistically based procedhres are tviilaile from EPA methods. The

MDL studies will he pertorned annually.

The detection limit is defined as follows or :WlI meaurenuts:

.\vDL =tx . S - x *

where: IDL = method detection limit.

S = standard de viation of the replicate analyses. and

(1-I. I-.. = 0.99) = Students t-value appropri:e to a 9 9-percent

cifidleice level and a standard deviation estinate

wiih 1- I ecre> uf Ireedom.

The reporting linits in Section 5.11 at daivd from .\ODLs.
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11.3.2 PRACTICAL QUANTITATION LIMIT (PQL)
The ?QL is dfnd as 12 tims th st:lcirc dtvi:ulion th:i is dtrived Crom thd procedures
used to dtetrmine MDL.

11.4 COMPLETENESS

Completness is not an FDER rtquirenti hut is an ESrE-r-qttiurd objective.
Cornpltettnss is deFined by EPA as -: me:isurt of tiht :tmmtouml! of v-didin data obtained from
a nlasutrment syswtm comparrd i t tilt: :tmom hu w:s [itpctd o be obt:id under
correct norn:tl conditions" (EP A. 19,0). A compltnlss ol :t ltst 90 ercett for each
par2niettr is the objective for this pmjtct Following cornpltion of the analytical testinv.
percent completeness will be calculated :s fnllows:

Completeness (%) = of v:lid Va v rN x100for pnraneter y n f samples collcctdccl or :tn: y i5 1 y x 100

IC completeness is less Ch:1 90 ptre cint r y par:1t01 r( . tll= Project Ianager will be
notified rnmedimey. The Projet ,l:gr Js rt spoi Le for determining if resamplino
vilIl be necessary to meet project ohjetives and will intoritm tite Project QA Officer and

Laboratory Coordinator of the dectision.



L CQ A P 292
Stction No. 12
Dauc 05/17/93

P Ie_ of _23

12.0 DATA REDUCTION. VALIDATION, AND REPORTING

12.1 DATA REDUCTION

Data transfcr and reduction ar esstntial functions in summrizing inforrnntion to suppont

conclusions. It is essential thot ths: proccsses arS performd Iccur!tly and, in the case

of data reduction. that acctpted stitisticul t.chniqu s nre used. ESE will use its in-house-

developed CLASS B for dutnn enmen.

If applicnble. :mpl Il uiu1n must he includzd with the analytical mnthod to

facilitate review. The entry of input d:ul :Md ca ultions should be checked nnd the

signnture/initinls of the nnttlyst or indivicdul enterina the dian mnd reviewer(s) should

accompany -ll data trans fers with and w\ihotm reduction.

ror routine analyses performed at the G:inesville L:bor:uory. sample response data will

bt entered imo CLASSTI by the analyst or other clesianated individual(s). The comUter

calculates the following:

I. Linear. quadratic. or logariihmim regressiun line for standrds.

2. Cocfticients of vari:uion for replic:nes.

3. Spiked recoveries.

4. Re erence sample concentrations. and

5. Sample concentrations.

Linear or quadratic equations will be used tn c:ilcui:ue ilnal d:ta for laboratory analyses

requiring a calibration curve:

Concentration = Intercept i . Resp nse ) + \12 (R ponsI)

The equation used to calctL:te fin:11 1:1:1 is d(pcndent wi the lincurity ol the stmandard

curve and method o1 anal\sis.
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Purg:ble or:niics by CC/MS nr cIlcul:fd is Cflows:

(A )(Q.)
Concentrntion (pc/L) (RF)(

-whvhre: A,. = arei from th xtricted ion prnol l1 of th prim ry charc(2ris ;c
ion fIor he :ir2et n ly int 51m t

= qu.niicity of lhe inlern:i st:1n d jn nn r:iis (ni) .

RF = resoonst f.ctor (sz S:ction S.0).
A;. = ire: from che x radion prol f of th, primary clh:rcterisric ion

of [he intrn:l st:ncfdrd in Ot m:np :c

PV = purgt voluit (mL).

Strnivolaii1e orgnnics by CC/:\-IS Irt cflcn!:tcf ; Iflnow3:

(A.()(3 1
Concenir1:iion (p!L) =D

whtre: A. = irea rom hth exrrcid ion prof% Ii ifi prininry chnrictrisric ion
orth t rg ndy i th:: :Ilplt:

A nrs n from th Lxtrc:1id inn pruhfc 01 Oh prinmry chnrzicidris-ic ion
of Ihth intcrnal smnndrd in fh snmpl:

Q. = quantiy of the internal suindnrd (na):
R F = responsz factor (st Sctioni 3.0:

FE = fraciion exrnct ainlvzcd = on inied (uL)
x=r o volum L);

DF = dilurion faictor =o "lid 'll~
exmr:I,: volumlll print- (o cillution (mL).


